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Savings 
Electric welding ................. ND 20$ 
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jrennce SVSLeTI, aces em ES IRA d e rare Perm 4798 
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sheets (M. B. A.)........... eese 405 
Seniority, One effect of 
Servicing streamline trains.......... ess 
Shears, Sheet- metal (C. & E. I).......... 73* 
Shipstead, Senator, Suggests government buy 
and lease: Cars. 42.2... 2 erae ona 282+ 
Shop facilities, Modern, needed. Du98 1828, 4534 
Shop kinks 
Angle cock cap remover........sssssse 313* 
Babbitting mandrels, Journal-brass, 
Steam-heated (Nor. Pac.).......... 355* 
Boring-bar drive, Electric (C. & E. I.). 32* 
Boring bar for cutting tapered side-rod 
knuckle-pin holes (L. & N. E). 193* 
Car, Cylinder, welding (Nor. Pac. ).. ... 493" 
Clamps, Pneumatic, for applying freight- 
car decking (Nor. Pac.)........... s 71* 
Cutting Pipe, machines at Milwaukee (C. 
A. .St. PD ROBO. e eI aetüILeÜxIs 310* 
Cleaning machine, Air reservoir (Nor. 
Pac ose veis: doiuivep rei e 389* 
Device for 
Making stock-car door staples (A. 
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heat connectors. (Wabash)...... 4&2* 
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Drill-press, reconditioning steam- 
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Laying tight car floors (Nor. ad 71* 
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DEM CC Mn HE 32* 
Reaming crosshead bolt holes with a drill 
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Reservoirs, Air, Changing the size of. zar 
Riveting car sides at Decatur (Wabash) 481* 
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Straightening press for steel car parts 
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Wheel changes, Making, at South Proviso 
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Zine-plating main and side rods........ 390* 
Shop. Freight-car: Operation, facilities and 
tools (Car Dept. Officers’ Assn.)........ 421 
Shops, Locomotive 
C. & E. L, improvements at Danville.. 226* 
Flue-shop, Modern, savings.......... 3808 
Silleox, L. K., The train limit bill..... 9838, 199 
Skinner, A. 
Staples, Making stock-car door (A. T. 
SSS, DS eU TEES 395* 
Testing D-hodies of metallic joints....  148* 
Slagging and  honevcombing, Causes and 
remedies of (Smoke Assn)........ 13s, 225¢ 
Slagging of flues and tubes (M. B. A).... 415 
Smoke Assn., Causes and remedies of slag- 
ging and honeycombing....... .138, 225f 
Smoke, Locomotive, elimination........... 648 
Smokeless operation of steam locomotives....  225$ 
“Soda Ash Johnny" dies ............. Ls. 120* 
Southern and Southeastern. Ry. Club (sce 
Clubs and Associations) 
Southern Pacific 
Car workers adopt light blue uniforms 3194 
Locomotives, 4-8-4 types... cc... eee eee 245* 
Stayholt, Flexible, application, by F. A 
TiONGO2 o. ue Saw eae.’ ba hae ss 407 
Specifications 
Material (Mech. Div.) ........... 0006 267 
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Speeds, Passenger-train, Increased 215 
Sperry Products, Inc, Axle-testing hae 
MEMES ahs ae eke austere cel ols ee Mer Te tiges E T ... 4928 
Spot system of building box cars (D. & Wh) 24° 
Spraying. Metal, equipment MODO ieee Soe 3018 
Stacks, locomotive, Ry. Gazette............ 19$ 
Standard Car Truck "Co, Barber Type S2 
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Standard Stoker Co., Archaic details in loco- 
motive design, by F. P. Roesch......... 439 
Stanley Works unishear contest.........-5 399t 
Staples, Stock-car door, Making (A. T. & 
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Boiler, Intercrystalline cracking of (Bu- 

fean of Mines) ........... esses . 331° 

Low-alloy, Welding ............ eese 2754 
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Stencil-cutting machine (Wabash).......... 483e 
Stevens Institute evening graduate course. 319% 
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I2) E E OEE E TLES LEETE 70* 
Style—Comfort—Speed feature new equip- 

Dp Aa NM PI 2px 
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twheel A Co Der dirir rari ingia nE 466* 
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Tests 
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Coal, Egg- and slack, preparations (N. 
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Front-end, Locomotive, by H. S. Vincent M. 

Tangential steam dryer, Superheater Co. 37* 
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Theisinger, W. G.. Dr., Heat etfect in weld- 
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Thermal checks in 

Engine-truck wheels, by Frank Rattek. 23t 

Wheel hubs, Floating liners eliminate, hy 

C.J: MceCready.i ile ee lasf 
Thermic syphons (see Syphons, Thermic) 
Thomas Machine Mfg. Co., Multiple punch 

at So. Louisville (L. & N............. a ed 
Thornley, R. K., The engincehouse foreman 

and fuel economy (F. & T. E. A9. 427 
Throat sheets, Outside, Prevention of cr: tacks 
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Timken Roller Bearing Co. 

testing... eee 
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Tolerance ies 19l 
Tools, Good, and safety... 3828, 391 
Tools tipped with non- -ferrous alloy and high- 
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Trains, High-speed 
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Diesel-electric experiment in Germany. 231 
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New York Central "Twentieth Century" — 372 

Pennsylvania “Blue Ribbon” flect. P 372 
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Streamline, Servicing . wee 08 
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Transportation Conference .........sssesu 39; 
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Train speed is a major rail question—not how fast the 
locomotive can run, but what speed the rail can stand. 
» » » Regardless of locomotive type, maximum train 
speed is determined by the driver weights with the 
counter-balances down. » » » Agathon* Alloy Steel for 
reciprocating and revolving parts reduces the blow on 


the rail to a minimum. Its greater strength and greater 
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resistance to vibration and shock permits parts of 
lighter section. » » » With parts of Agathon Alloy Steel 
permissible speeds can be higher and safety and 
economy of operation improved. » » » For that new 
power; for replacements on existing power our engi- 
neers will gladly work with you — no obligation. 
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Reading Installs 


A Light Streamline Train 


(9 x December 13 the Reading Company placed in serv- 
ice on the Reading-Jersey-Central line between New 
York and Philadelphia, Pa., a lightweight streamline 
stainless-steel train of five cars built by the Edward G. 
Budd Manufacturing Co. The train is drawn by a 
Pacific type steam locomotive remodelled and stream- 
lined at the Reading shops of the railroad. The lines 
of the locomotive conform with the sheathing of the 
cars, thereby presenting a continuity of line and sur- 
face throughout the train. 

The train is made up of four chair cars and one 
tavern-dining car. The two end chair cars are con- 
structed as observation cars to obviate the necessity of 
turning the entire train around after its arrival at either 
terminal. The end cars each contain 56 coach seats 
and 14 individual lounge chairs and the other chair 
cars each have 56 coach seats and 12 individual lounge 
chairs. The dining car accommodates 24 passengers at 
tables in the dining room and 27 passengers in the 
tavern or cocktail lounge. 


The Car Structures 


All car sheathing and structure, except the end under- 
frames, are the well-known 18-8 stainless steel. This is 
used in two strengths. The high-tensile material has a 
tensile strength of 150,000 lb. per sq. in. and is used 
where light weight and strength are of prime importance, 
and the low-tensile material has a tensile strength of 
100,000 Ib. per sq. in. and is used where workability or 
special finishes is required. The Budd Shotweld process 
was used in the fabrication of these cars. 

Fundamentally, the structure of the cars is a modi- 
fied girder wherein the roof and under structure serve 
as compression and tension chords, and the two modified 
Pratt-truss side frames are the webs. The end struc- 
ture is designed to withstand buffing, traction, vertical 
and lateral loads that are to be expected in service and 
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Five cars of Budd stainless-steel 
construction running on fast 
schedule between Philadelphia 
and New York — The train is 
symmetrical about the diner in 
the center —Hauled by a stream- 
line Pacific type locomotive 


as required by Railway Mail Service. The end under- 
frames are made of Cromansil steel, arc welded into a 
unit, subsequently stress relieved and riveted to rein- 
forced body members. 

Doors are of all-metal construction, with a light of 
Lí-in. shatterproof glass in the upper portion. The 
stainless steel used in the outside doors is in harmony 
with the exterior metal. The passenger steps are so 
constructed that they are raised into the car body when 
the vestibule trap doors are closed, presenting a smooth 
exterior appearance. 

All passenger side windows are double-glazed, with 
14 in. polished plate glass in the outer frame and %4-in. 
shatterproof plate glass in the inner frame, with about 
V4 in. air space between them. The outer window 
frames are attached directly to the car body, while the 
inner sash is hinged at the top to facilitate cleaning. 
The window frames are of all-metal construction and 
the glass is held in place by molded rubber strips. The 
toilet-room windows are single-glazed, with shatterproof 
flashed opal glass. 

The cars are thoroughly insulated. The side walls, 
floors, roofs and ends are insulated with Stonefelt and 
the windows are of double-glazed construction to further 
reduce heat losses. The side, end and roof insulation 
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is held in place by metal clips and bands. The sub-floor 
insulation is supported by flat sheets of stainless steel 
on the under side. 


Air Conditioning and Lighting 


The Airtemp electro-mechanical air-conditioning equip- 
ment comprises a compressor-condenser unit of about 
614 tons’ capacity mounted beneath each car floor, 
and an evaporator unit placed in a locker in each car 
body. A controllable amount of filtered fresh air is 
taken through louvered openings in the car roof, mixed 
with air drawn from the passenger compartment and 
forced through the conditioning unit and into the dis- 
tributing duct which is made of galvanized steel insulated 
with L;-in. Deadnox. This duct, which is placed above 


One of the controlled slack couplers 


Details of the underframe and side construction 


the ceiling between the light ducts, allows the air to 
escape through a concealed narrow slot in the lower 
edge of each side. Incorporated in the evaporator is a 
steam heater coil of about 80,000 B.t.u. capacity for use 
when heated air is required. Finned copper-tube steam 
radiators are placed at the base of the walls for general 
car-heating purposes. The Vapor heating system is em- 
ployed, with Barco steam-heat connections between the 
cars. 

This train is the first complete installation of the 
Vapor correlative control of both heating and cooling. 
With this control system the only manual operation 
required is in changing over from cooling to heating 
or vice versa. In cooling the differential between the 
inside and outside temperatures is effected automatically 
under the control of an adjuster thermostat located in 
the fresh-air intake. With an outside temperature of 
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A side frame in process of fabrication 


100 deg. or higher the inside temperature of the car 
is under control of an 80-deg. maximum thermostat. 
For each 3-deg. drop in outside temperature below 
100 deg. F. a drop of 1 deg. is automatically effected 
in the temperature inside the car until the inside tem- 
perature has dropped to 72 deg. Should the outside 
temperature drop below 72 deg. with the control set 
for cooling, the adjuster thermostat is automatically 
dropped out of the circuit, thus preventing any further 
lowering of the inside temperature under outside tem- 
perature control. Both the overhead and floor heat are 
tied in the same automatic circuit controlled by an 
adjuster thermostat, in this case located in the recircu- 
lating air duct. This is set for a 3-deg. differential 
between the overhead and floor heat. 

A separate ventilation system is installed in the 
kitchen. Fresh filtered air is delivered directly to the 
kitchen without passing over evaporator coils and is 
moved by exhaust ventilators, the capacity of which 
slightly exceeds that of the intake blowers. One intake 
blower feeds two ducts which extend along the sides 
of the doorway between the kitchen and dining room. 
These ducts deliver a curtain of air across the doorway, 
which is drawn into the kitchen by the action of the 
exhaust fans, thereby preventing the escape of kitchen 
odors. ; 

The electrical system operates at 32 volts d.c. The 
current is supplied by Exide 1,000-amp. hr. batteries 
and the Safety Car Heating & Lighting Co. 20-kw. 
generators. The batteries are carried in a stainless-steel 
battery box mounted beneath the car. The generator 
is mounted longitudinally under the car and connected 
to an axle by the D.R. drive—a combination of vee 
belts, bevel gears and longitudinal drive shaft. 

Provision is made for the operation of the air-condi- 
tioning equipment from a standby source of power. The 
motors are built for operation on both 32-volt d.c. and 
220-volt a.c. The cars are equipped with both d.c. and 
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three-phase a.c. receptacles for receiving standby power. 

Direct and indirect concealed lighting is used in vari- 
ous parts of the cars. The indirect lights are concealed 
in two ducts recessed in the ceiling. The ducts are 
painted white and reflect light onto the car ceiling to 
create an almost shadowless illumination in the car. 
Direct lighting supplements the indirect system in the 
lounges, dining room and tavern. The cove over the 
windows is constructed behind the side ceiling lining 


Weights of Cars in Reading Lightweight Streamline Train 


Car No. Weight, lb. 
I REENE TE EFTA A sont duxisse aris 98,914 
Ac due V od ANSA HAND d e xata x RETRE OTE Rd" Say 95,774 
r aise raya Fw E E T EE OEE E TE — 110,399 
A a PEER E AEA SS ET E Bra M ATTE ET RO 96,024 
E Ed O EEIN E E A N T A E 98,914 
Total 2:5541 52929 Lopes aiea a A 500,025 


and is glazed on the under side in a horizontal plane, 
the light from this source offering comfortable reading 
conditions to passengers in the sections so equipped. 
Bag-rack fixtures in the coaches are centered over each 
seat and concentrate their light downward. 

The vestibules, aisles and toilets are lighted from 
overhead fixtures recessed into the ceilings of these 
sections. 

The power brake is the Westinghouse Air Brake 
Company's electro-pneumatic modified H.S.C., operated 
by air pressure supplied by the locomotive and con- 
trolled electrically. There is a belt-driven speed governor 
on each of two trucks on the train which controls brak- 
ing pressures at various speeds. The hand brakes are 
of the wheel type mounted on a lightweight housing. 


The Trucks 


The cars are carried on four-wheel trucks of the con- 
ventional equalized swing bolster type. The wheel base 
measures 9 ft. Each truck is fitted with four Houde 
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Looking from the lounge section in one of the coaches 


hydraulic shock absorbers to dampen the lateral swing 
action. Vibration and sound deadening is controlled by 
the use of insulation at strategic points. All castings 
are alloy steel, heat treated, and the equalizers are forged 
steel, machined all over. The axles are fitted with 36-in. 
multi-wear wheels and Fafnir combined ball- and roller- 
bearing journal boxes. The radial load is carried on 
hardened solid rolls, while the lateral thrusts are re- 
sisted by high-capacity ball bearings. The bearing hous- 
ing is of alloy steel, hardened, and is reversible for 
double wear. The trucks are fitted. with the Simplex 
Unit Cylinder clasp brakes. 


Interior Treatment 


The end cars are identical in layout and structure, 
but differ in color treatment. In one of the cars the 
main features of the color scheme are olive brown walls 
and coral upholstery; in the other they are aquamarine 
and chamois. Similarly, the second and fourth cars are 
alike in arrangement, but one is decorated with clay 
color on the side walls and green upholstery, and the 
other with olive-green walls and brown frieze upholstery. 
In addition to the roller shades, drapes are placed at the 
sides of the windows in all of the cars. 

The floor plans indicate that each of four cars has a 
smoking lounge. Those at the ends of the train each 
seat 14 passengers in individual chairs and each is fitted 
with a table in the rounded end of the lounge, with 
shelves at the sides. The lounge in each of the other 
two coaches seats 12 passengers in individual chairs. 
The passenger compartments in each of these four cars 
is fitted with the rotating type, two-passenger seats, 
with individual reclining backs and sliding cushions. 
The cushions are molded sponge rubber and the backs 
are of spring construction. The individual arm chairs 
in the lounges are of wood-frame construction with 
molded sponge-rubber cushions and spring backs. The 
flooring in all four coaches is Linotile in a checkerboard 
pattern, the colors varying from car to car. Each car 
has a man's and a woman's toilet adjoining the vestibule. 

'The middle car in the train is a 24-passenger dining 
room, with a tavern compartment seating 27 persons at 
wall seats and individual chairs at small tables, and a 
kitchen and pantry. The kitchen equipment comprises 
a refrigerator at the extreme end of the kitchen; a coal 
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range and water boiler; a broiler; two coal bins, one 
with a crew's locker above it; a steam table; a coffee 
urn, which stands on the steam table but with the faucet 
projecting into the pantry ; two sinks with swivel faucets, 
one in the kitchen and one in the pantry ; a service shelf ; 
a low kitchen refrigerator;.a íruit chill box; a liquor 
refrigerator and liquor locker, and numerous small 
lockers and compartments for the storage of dishes and 
supplies. All equipment in the kitchen 1s made of stain- 
less steel, with the exception of the coal-burning range, 
and all exposed side wall is covered with sheet stainless 
steel. The miscellaneous hardware is chromium plated. 

The dining room and tavern are decorated in olive- 
brown with touches of red and the upholstering is tan 
leather with red piping. The floor covering in both rooms 
is Seamloc carpet in raisin and henna. A Velvetex pad 
is placed under the carpet. à 


The Locomotives 


The locomotives, two of which have been streamlined 
for use with this train, are the road's Class GISA Pacific 
type, some of which were originally built by the railroad 
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The vestibule open, showing the step operating mechanism 


at its Reading shops. The two locomotives in question 
are from this group. They develop a tractive force of 
40,900 Ib., with a boiler pressure of 220 Ib., cylinders 
25 in. in diameter by 28 in. stroke, and driving wheels 
80 in. in diameter. The boiler has a total evaporative 
heating surface of 2,984 sq. ft. The superheating surface 
is 621 sq. ft. and, originally built for anthracite service, 
the firebox has a grate area of 94.5 sq. ft. 

The locomotive and tender have been shrouded and 

(Continued on page 18) 
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A Study, Based on Laboratory Results, of 


Ihe Locomotive Front End 


Part I 


T ue comprehensive tests of a front-end model,! re- 
cently made by E. G. Young and his associates, has 
served to focus attention upon a part of the steam loco- 
motive which has been the subject of more or less em- 
pirical treatment since the days of Stephenson. The 
forces operating in the locomotive front end and the 
method of controlling them are better understood through 
the model experiments of Young as well as through the 
work of earlier investigators. Applying the laws of 
similarity, there is every reason to assume that the prin- 
ciples involved in the experiments with the model apply 
with equal force to the actual locomotive. 

For the past thirty years, practically every coal-burn- 
ing locomotive has been equipped with a modification of 
the Master Mechanics front-end arrangement, adopted 
in 1906 by the American Railway Master Mechanics 
Association and described in its proceedings for that 
year. In a recent report to the Mechanical Division of 


* Consulting Engineer, East Harwich, Mass. 

1“A Study of The Locomotive Front End, Including Tests of A Front- 
End Model, by E. G. Young, Bulletin 256 of the Engineering Experi- 
ment Station, University of Illinois, Urbana, Ill., May 30, 1933. so, 
"A supplementary Study of the Locomotive Front End by Means of Tests 
on A Front-End Model," by E. G. Young, Bulletin 274 of the Engineer- 
ing Experiment Station, University of Illinois, Urbana, Ill., May 21, 1935. 


7 Abstracted in the August, 1936, issue of the Railway Mechanical En- 
gineer, page 339. 
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Locomotive B 


Locomotive A 


Fig. 1—Front-end arrange- 
ments of the locomotives 
discussed in this article 


Locomotive B3 and B4 
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By H. S. Vincent* 


An investigation of the laws 
which govern the flow of steam 
and gas in a locomotive front 
end — The author discusses the 
feasibility of reducing back pres- 
sure in locomotive cylinders 


the Association of American Railroads,? presented bv 
its Committee on Locomotive Construction, the continued 
use of the Master Mechanics type of locomotive front 
end is recommended and rules are promulgated for the 
area of the various gas passages, based on maintaining a 
definite proportion of the area through tubes and flues. 

In this discussion, it is the author's purpose to at- 
tempt an investigation of the laws which govern the 
flow of steam and gas in a locomotive front end and to 
determine the feasibility of reducing back pressure in 
the locomotive cylinders. In making this study, data 
from the most recent laboratory tests of locomotives 
have been used and in addition some of the earlier data 
have been employed. In Table I, the principal character- 
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Fig. 2—Relation between Wg and the draft ahead of the diaphragm 


istics of the locomotives here discussed are given. Much 
of the data here used have not been published. The 
writer wishes to express his gratitude to those who 
furnished them. 

The pertinent data relating to the operation of the 
drafting apparatus for the eight locomotives under dis- 
cussion are assembled in Table II. These data are 
taken from the test records and are assembled in the 
order of the weight of fuel fired per hour per square 


Table I—Principal Proportions and Characteristics 
of the Eight Locomotives 
Locomotive designa- 
tom: i. voir ss A B Bi Bo Bg By, Cc D 


Wheel arrangement . .4-8- 4-6-2 2-8-2 2.10-0.2-10-2 
Cylinder diameter, in. 27 27 27 27 27 304 27 
Piston stroke, in.... 30 28 28 28 28 30 32 32 


Number of cylinders. 2 2 2 2 2 2 2 3 
Wheel diameter, in... 72 80 80 80 80 62 62 63% 
Working pressure, lb. 

per sq. in......... 250 205 205 205 205 205 250 350 
Number of tubes.... 120 237 237 237 237 237 114 206 


Number of flues..... 170 40 40 40 40 40 200 50 
Diameter of tubes, in. 24 2% 2M 2⁄4 24 2% 2⁄4 2M 
Diameter of flues, in. 344 5% SY 5% 5% 5% 3% SW 
Length of tubes and 

flues, ft.—in. ....19—1 19—0 19—0 19—0 19-0 19—0 19—0 23—0 
Evaporative heating sur- 


face, sq. ft....... 4,696 4,041 4,041 4,041 4,041 4,041 4,799 5,192 
Combustion chamber 
length, in. ....... 98 36 36 36 36 36 42 61 


Firebox volume, cu. ft. 582 427 427 427 427 427 364 683 
Type of superheater. E A A A A A E A 
Grate area, sq. ft.... 70 70 70 70 70 70 70 825 
Type of grate....... Table Table Table Table Finger Finger Finger Finger 
Stoker or hand fired. Stoker Hand Hand Hand Hand Hand Stoker Stoker 
Feedwater heater ...With None None None None None With With 


Note: For front-end arrangement sce Fig. 1. 


foot of grate surface, column 2. Tests were selected to 
give the maximum operating range of fuel consumption. 

The tvpes of front end, applied to the eight locomo- 
tives at the time the tests were conducted, are shown in 
Fig. l. It will be observed in the examples here cited 
that two tvpes of nozzle were used, the Goodfellow and 
the six-point star. Adequate data were not available for 
a locomotive using any other type of nozzle. In five 


6 


of the eight tests here shown, viz., locomotives B, B, 
B5, Ba and B4, the boilers and smokeboxes are identical 
in design. This presents an excellent opportunity for 
assessing the effect of a change in the structure of the 
front-end arrangement. 

In the operation of the locomotive front end, the 
gases of combustion generated in the firebox are moved 
forward over the boiler heating surfaces by the en- 
training action of the steam jet, which also induces a 
differential pressure between the firebox and smokebox. 
The weight of gases moved in a given time is a function 
of the pressure and weight of steam emerging from the 
nozzle. 

Pressure difference between the interior of the smoke- 
box ahead of the diaphragm and that of the atmosphere, 
as measured in inches of water, is usually designated as 


Nozzle Style ?. 
Six Point Star Nozzle Style 


Goodfellow 


woe 
location of thermocouple for measuring 
temperature of steam leaving exhaust passage. 
For locomotives A, B, 8;, 82 and D 


MARC Location of manome tér for measuring 


pressure in exhaust passage, Pi 
Area of combined passages for both cylinders =A; 


Fig. 3—Location of instruments for measuring pressure and temperature 
of exhaust steam and types of nozzle used in the tests 


the draft. With a given boiler and smokebox arrange- 
ment, the weight of gas moved in unit time has a definite 
relation to the draft, but is not directly proportional, as 
shown in Fig. 2, for the eight locomotives under dis- 
cussion. Recent investigators! have shown conclusively 
that the draft, depending as it does on the variable re- 
sistance offered to the passage of the gases, is not an 
accurate measure of the efficiency of a smokebox ar- 
rangement. It has been shown that the weight of gas 
moved per pound of steam issuing from the exhaust 
nozzle is a more accurate criterion. 

Taking into consideration the whole operation of the 


_ locomotive or its overall efficiency, the writer would pro- 


pose another standard for measuring the relative effec- 
tiveness of a front-end arrangement, viz., the weight 
of gas moved over the heating surfaces in unit time 
per pound pressure of steam exhausted from the 
cylinders. It is obvious that high back pressure is de- 
trimental to locomotive operation, primarily because it 
reduces the work done in the cylinders. It will be 
shown that it is possible to reduce back pressure without 
decreasing the efficiency of the drafting apparatus. 

In view of the importance of the subject, it may be 
well to review the principles involved in the action of the 
exhaust steam in drafting a locomotive. The operation 
of a locomotive exhaust nozzle is subject to the same 
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laws that govern the operation of any steam nozzle, re- 
gardless of the fact that its contour does not show the 
refinement of design that characterizes the turbine or 
ejector nozzle. There are in use on locomotives a va- 


Table III —Nomenclature 


A, = area of cylinder exhaust passage, sq. ft. at point where measure- 
ments Pı and & are taken. 
Aq = area of exhaust nozzle outlet, sq. ft. 
Po — pressure in smokebox, ahead of diapbragm. 
P, = steam pressure in exhaust passage, at 4;, lb. per sq. in., abs. 
Pa = steam pressure in exhaust nozzle, at As, lb. per sq. in., abs. 
AP = (P,— P3)*. 
tı = temperature of steam at A, deg. F. 
1 = specific volume of exhaust steam at Ay, cu. ft. per Ib. 
Va = specific volume of exhaust steam at Ag, cu. ft. per lb. 
Hı = enthalpy of steam at A, B.t.u. per Ib. 
H = enthalpy of steam at Az, B.t.u. per lb. 
4H = (Hı — Hy). 
Mi = theoretical weight of steam flowing through nozzle, lb. per sec. 
M = actual weight of steam through nozzle, from tests, Ib. per sec. 
Mo — mean calculated weight of steam flowing through nozzle, lb. per 
sec. 
Wi: = theoretical velocity of flow through nozzle, ft. per sec. 
W = actual velocity of flow through nozzle, ft. per sec. 
C= Mo/ Mi = / Wi. 
Ct — proportion of heat in steam appearing at nozzle. 
Z = correction factor for initial velocity of steam at 4f. 
We = weight of gas passing through boiler and smokebox, lb. per sec. 
C, = weight of gas per lb. of steam flowing through nozzle, lb. 
Cy = weight of gas generated per lb. of coal burned, lb. 
C» = ratio of coal burned to coal fired. 
We = CoCo = Ib. of gas per lb. of coal fired. 
G = Ib. of coal fired gE hr. per sq. ft. of grate surface. 
Ro = grate area, sq. ft. 
K = calorific value of dry fuel, B.t.u. per Ib. 
F = evaporative efficiency of boiler. 
m and n = constants used in determining boiler efficiency. 
x and y = constants used in determining coefficient C. 
E = total evaporation of boiler, lb. per hr. 
E, = total steam flowing through nozzle, lb. per hr. 
^ and » = constants used in relating Mo to P. 
a = varies as. 
a = flare angle of steam jet. 


* Values of ^P from 0 to 12, inclusive, equal gage pressure. 
Values of AP over 12 equal (P, — 0.55 P4). 
When AP exceeds 12, Py = 4 [15.3 (AP — 12)] / 6.9 } 4 267. 


riety of nozzle types from the plain circular form to the 
complicated grid and star types. The great majority of 
the steam locomotives in this country are equipped with 
the plain round nozzle. For the locomotives under dis- 
cussion, the type of nozzle used is indicated more or less 
diagrammatically by Fig. 3. This figure serves also to 
show the location of the instruments used for measur- 
ing the pressure and temperature of the exhaust steam 
in the cylinder exhaust passages. 

In the tests of locomotives B3, B4 and C, the tempera- 
ture ^4 of the exhaust steam was measured with mer- 
cury thermometers placed near the cylinders, consequent- 
ly the readings are thought to be too high. For the re- 
maining tests, the steam temperature was recorded by 
thermocouples located in the exhaust passages as shown 
in Fig. 3. For the earlier tests, the exhaust pressure 
Pı was read from Bourdon gages fitted with a retard 
device to control the violent fluctuations in pressure. 
With this device it was found difficult to establish the 
true mean pressure. For the later tests, a mercury 
U-gage or manometer was used as recommended by the 
A. S. M. E. Power Test Code. 

The symbols used in this discussion are shown in 
Table III. 

The standard equation for determining the velocity of 
steam flow per second through a nozzle, where the initial 
velocity is not a factor, is: 


We 223.7 VAH Lille (1) 


In the locomotive exhaust passage, the initial velocity 
of the steam at A, Fig. 3, is relatively high and must 
be accounted for. The equation then becomes: 


^H 
—— M eee (2) 
We == 223.7 (^N y ( Vi y 
A Vs 


To facilitate calculation by slide rule, equation (2) 
can be more conveniently stated as: 


We = 223.7 VAH/VZ lesse (3) 
where 


The actual velocity of discharge through the nozzle is 
reduced by friction and other losses and is always less 
than W,. Then 


WEM. CO Lucret e Ae Ve gies Ee ra mE (5) 
The theoretical weight of steam per second passing 
through the nozzle is 


223.7 A; VAIL 
Mic 
VaxVZ 
or 
MCS WE et ae ei eed (7) 


The mean calculated weight of steam flowing through 
the nozzle per second is 


Mae MeO eus condense FERRUM (8); 


The product of equations (3), (4) and (5), as cal- 
culated from the test data for the eight locomotives under 
?8 
26 
24 


Fig. 4—Theoretical and actual steam flow per second as related to 
AP for locomotive x 


discussion, is shown in Table IV. These tables also give 
the values of 4 1, 42, and ^H, as well as indicating the 
type of nozzle employed. 

The upper curve in Fig. 4 represents the value M, as 
related to the pressure difference ^P, for the locomotive 


A. Curves having the same characteristics were con- . 


structed for the eight locomotives. Locomotive 4A was 
selected for illustration because this test had a wider 
range than the others and is the most recent. 

The lower curve in Fig. 4 represents the mean cal- 
culated value of the weight of steam per second M, pass- 
ing through the nozzle. It will be noted that this agrees 
with the actual test values M, as represented by the 
small circles. The nozzle coefficient is 


Ce Mo ME qunevepeese EE PPS (9) 


It will be seen from Fig. 4 that when ^P reaches a 
value of 12, there is an abrupt change in the contour of 
the curves M, and M,. This is caused by the difference 
in the value of P5, which from O to 12 is 147 lb., and 
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. Table IV—Calculated Data Based on Tests of the Eight Locomotives 
1 2 3 4 5 6 7a 8 9 


10 11 lle 
Area of steam Area Heat 
passage in of nozzle drop ^H 
cylinder, 4; outlet, As between A, and w As\2 Vine 
Test Typeof in Fig. 3, in Fig. 3, and Aa, W, ft. We, ft. — — nC z 
No nozzle sq. ft. sq. Ít. B.t.u. per lb. M, lb. per sec. per sec. Wt: A, Vs 
Locomotive A: 
532 S 0.959 0.321 17.48 8.03 746 976 0.764 0.1120 0.726 0.9186 
539 S 0.959 0.321 22.54 9.13 866 1104 0.785 0.1120 0.671 0.9248 
511 S 0.959 0.321 26.89 10.84 98N 1178 0.839 0.1120 0.610 0.9316 
520 S 0.959 0.321 24.86 11.96 1020 1156 0.882 0.1120 0.615 0.9311 
521 S 0.959 0.321 25.03 11.95 1018 1160 0.878 0.1120 0.612 0.9314 
530 S 0.959 0.321 33.91 12.65 1182 1344 0.880 0.1120 0.543 0.9392 
519 S 0.959 0.321 30.18 13.00 1138 1269 0.897 0.1120 0.558 0.9375 
526 S 0.959 0.321 30.50 13.35 1136 1275 0.891 0.1120 0.544 0.9390 
531 S 0.959 0.321 44.50 14.32 1370 1532 0.984 0.1120 0.461 0.9484 
527 S 0.959 0.321 51.30 16.98 1520 1638 0.928 0.1120 0.398 0.9553 
52 S 0.959 0.321 52.51 19.96 1538 1658 0.928 0.1120 0.398 0.9553 
536 S 0.959 0.321 53.80 22.41 1559 1679 0.928 0.1120 0.398 0.9553 
537 S 0.959 0.321 56.12 24.04 1577 1713 0.921 0.1120 0.398 0.9553 
Locomotive B: 
415A G 1.286 0.250 12.03 7.54 792 787 1.006 0.0378 0.738 0.9721 
416A G 1.236 0.250 33.29 11.63 122 1303 0.941 0.0378 0.505 0.9809 
418A G 1.286 0.250 47.30 14.64 1498 1550 0.967 0.0378 0.398 0.9849 
420A G 1.286 0.250 49.10 17.10 1551 1579 0.983 0.0378 0.398 0.9849 
Locomotive B,: 
427A S 1.286 0.280 14.60 8.34 780 870 0.896 0.0474 0.726 0.9656 
424A S 1.286 0.280 30.17 11.67 1098 1245 0.882 0.0474 0.537 0.9745 
425A S 1.286 0.230 47.20 14.96 1400 1550 0.904 0.0474 0.398 0.9811 
430A S 1.286 0.2948 46.51 14.92 1350 1540 0.877 0.0526 0.398 0.9790 
431A S 1.286 0.2948 48.92 17.46 1415 1581 0.895 0.0526 0.398 0.9730 
429A S 1.286 0.280 49.32 19.52 1461 1585 0.922 0.0474 0.398 0.9811 
Locomotive Bo: 
438A S 1.286 0.3335 11.63 8.15 644 784 0.822 0.067 0.800 0.9462 
434A S 1.286 0.3335 20.45 11.24 893 1035 0.863 0.067 0.659 0.9557 
435A S 1.246 0.3335 25.20 12.40 992 1139 0.871 0.067 0.600 0.9729 
436A S 1.286 0.3335 40.50 15.46 1249 1445 0.865 0.067 0.403 0.9698 
437A S 1.286 0.3335 47.32 18.00 1368 1560 0.877 0.067 0.393 0.9732 
441A S 1.286 0.3335 48.70 17.97 1408 1583 0.890 0.067 0.398 0.9732 
440A S 1.286 0.3335 49.45 20.20 1422 1594 0.893 0.067 0.398 0.9732 
439A S 1.286 0.3335 48.90 19.99 1408 1585 0.889 0.067 0.398 0.9732 
Locomotive B4: 
4051 G 1.196 0.2655 7.06 5.32 530 607 0.872 0.0493 0.861 0.9576 
4020 G 1.196 0.2655 8.42 5.66 561 748 0.750 0.0493 0.837 0.9588 
4050 G 1.196 0.2655 18.05 7.97 772 967 0.798 0.0493 0.679 0.9660 
4059 G 1.196 0.2655 28.00 10.50 1018 1200 0.349 0.0493 0.553 0.9727 
4013 G 1.196 0.2655 33.70 12.15 117 1315 0.890 0.0493 0.493 0.9757 
4069 G 1.196 0.2655 45.81 14.88 1535 1530 1.004 0.0493 0.413 0.9796 
40/8 G 1.196 0.2655 47.30 15.63 1507 1554 0.976 0.0493 0.398 0.9804 
4049 G 1.196 0.2655 48.05 16.15 1490 1566 0.932 0.0493 0.398 0.9204 
4054 G 1.196 0.2655 48.90 18.14 1506 1580 0.954 0.0493 0.398 0.9804 
Locomotive By: 
3923 G 1.196 0.2665 20.86 8 49 816 1033 0.790 0.0497 0.642 0.9681 
3932 G 1.196 0.2665 30.16 10.68 1027 1245 0.825 0.0497 0.531 0.9736 
3921 G 1.196 0.2605 37.05 12.38 1197 1377 797 0.0497 0.464 0.9763 
3926 G 1.196 0.2665 37.69 12.47 1220 1390 0.878 0.0497 0.461 0.9771 
3943 G 1.196 0.2665 41.40 13.20 1342 1455 0.810 0.0497 0.438 0.9782 
3928 G 1.196 0.2605 48.27 15.47 1477 1570 0.941 0.0497 0.398 0.9802 
3927 G 1.196 0.2065 47.99 16.20 1450 1565 0.927 0.0497 0.398 0.9802 
3931 G 1.196 0.2605 46.38 16.35 1472 1538 0.957 0.0497 0.398 0.9802 
Locomotive C: 
5935 G 1.138 0.2495 18.05 7.58 807 965 0.836 0.0441 0.€92 0.9695 
5919 G 1.188 0.2495 21.25 8.84 916 1045 0.876 0.0441 0.635 0.9713 
5940 3 1.188 0.2495 21.66 8.96 948 1055 0.898 0.0441 0.635 0.9719 
5971 G 1.188 0.2495 27.70 11.15 1140 1191 0.957 0.0441 0.549 0.9758 
5939 G 1.188 0.2495 31.35 11.25 1157 1266 0.914 0.0441 0.512 0.9774 
5933 G 1.188 0.2495 43.00 13.41 1432 1480 0.968 0.0441 0.422 0.9814 
6123 G 1.188 0.2495 44.12 15.57 1390 1496 0.930 0.0441 0.398 0.9824 
5973 G 1.188 0.2495 45.40 15.87 1558 1522 1.02 0.0441 0.398 0.9824 
Locomotive D: 
7918 G 0.884 0.2308 15.65 7.32 822 908 0.905 0.0681 0.722 0.9508 
7915 G 0.884 0.2308 25.50 9.56 1056 1152 0.916 0.0681 0.577 0.9607 
7924 G 0.884 0.2308 35.36 10.89 1265 1353 0.935 0.0681 0.429 0.9665 
7907 G 0.884 0.2308 39.92 12.28 1312 1435 0.915 0.0681 0.491 0.9714 
7925 G 0.884 0.2308 47.10 14.70 1590 1557 1.022 0.0681 0.398 0.9728 
7927 G 0.884 0.2308 47.20 16.59 1496 1558 0.960 0.0681 0.398 0.9728 
7923 G 0.884 0.2308 46.10 16.43 1466 1540 0.952 0.0681 0.398 0.9728 
S 


Fig. 5—Steam flow per second as related to V AP, weight of gas per Fig. 6—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive A to AP for locomotive B 
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Fig. 7—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive B; 


Fig. 8—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive B» 


Fig. 10—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive B, 


Fig. 11—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive C 


Fig. 9—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive B5 


above 12 is 0.55 Py. This critical ratio for the flow of 
a fluid through an orifice is well known and enters into 
all nozzle calculations. 

It was found by experiment that for all the locomo- 
tives being considered, there is a straight-line relation 
between M, and WAP. From zero to the critical 


pressure 
' 22 Mo= nV BP uus] (10) 
while bevond the critical pressure 


Mo = nm (VAP—V12) EnV 12 accses (11) 
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Fig. 12—Steam flow per second as related to V AP, weight of gas per 
pound of steam, weight of gas flow per second, and gas flow as related 
to AP for locomotive D 


For the majority of the tests cited, the value of ^P 
does not extend much beyond 12. In these cases it is 
somewhat difficult to establish with certainty the value 
of the constant nı, although it evidently approximates 
2 n. For locomotive A, the range of the test was so ex- 
tensive that the value of n; is easily established at 1.99 n. 

The relation between M, and AP is shown in Figs. 
5 to 12, inclusive, for all of the eight locomotives. The 
actual steam flow M is also indicated in these figures by 
small circles. It is evident from these exhibits that be- 
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| Symbols 


Locomotive |B3 e | 
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Fig. 13— Value of coefficient C in per cent, as related to AP, for tests of the eight locomotives—Actual C == values given —- 100 


yond the critical pressure the value of ^P increases with 
the steam flow at a much lower rate than obtains below 
the critical pressure. 

The coefficient C varies rather widely for the designs 


area, especially beyond the critical pressure. The writer 
has found it impossible to establish from the data avail- 
able the law governing the variation in the value of C. 
There is nothing very definite in technical literature bear- 


of locomotives tested; this is indicated by Fig. 13. As ing on the probable value of C, in such a case. It can 
Table V—Calculated Data for Plotting Fig. 4 
1 2 3 4« 5b [14 7 mc 9 104 11° 12r 139 
Pi P2 AP ty Vi Va ^H V4H (ViV 2)? Z Mt Mo C 
15.0 14.70 0.30 296 29.73 30.20 1.683 1.298 0.969 0.8915 3.27 ae RAC 
16.0 14.70 1.30 303 28.13 30.05 6.690 2.587 0.876 0.9081 6.52 5.29 81.14 
18.0 14.70 3.30 317 25.45 29.74 16.750 4.092 0.733 0.9178 10.31 10.31 82.06 
20.0 14.70 5.30 330 23.29 29.52 25.550 5.054 0.622 0.9301 12.76 10.69 83.78 
23.0 14.70 8.30 350 20.26 29.30 37.620 6.137 0.501 0.9439 15.48 13.47 87.02 
26.0 14.70 11.30 370 18.81 29.19 48.200 6.941 0.415 0.9539 17.50 15.85 90.51 
26.7 14.70 12.00 374 18.41 29.14 50.690 7.119 0.398 0.9554 17.95 16.39 91.33 
27.0 14.85 12.15 375 18.22 28.85 50.730 7.120 0.398 0.9554 18.12 16.53 91.23 
29.0 15.95 13.05 382 17.09 27.07 50.900 7.138 0.398 0.9554 19.36 17.60 90.94 
32.0 17.60 14.40 390 15.63 24.78 51.400 7.170 0.398 0.9554 21.27 19.26 90.53 
34.0 18.70 15.30 397 14.82 23.48 52.200 7.222 0.398 0.9554 22.60 20.40 90.20 
42.0 23.10 18.90 421 12.32 19.53 53.320 7.301 0.398 0.9554 27.50 24.50 89.05 
Notes: * Mean test results. ? Values taken from steam tables. ‘See equation (13). See equation (4). * See equation (6). f See equation 
(9). 9 See equation (12). For definition of terms in column heads and their units, see Table III. 


a rule, the value of C tends to increase with the flow 
up to the critical pressure. Beyond that point it either 
is constant or diminishes. The maximum variation for 
any given value of ^P is approximately 10 per cent. 
The coefficient appears to vary inversely as the nozzle 


Fig. 14—Constants for determining value of coefficient C 
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be closely estimated, for the tests cited, by the equation: 
C-—x-(yA) 


in which the constants x and y, as related to ^P, are 
given in Fig. 14. 

The loss of energy in the exhaust passages and nozzle 
is due in part to friction between the steam and the 
enclosing walls, but is more largely due to the divergence 
of the expansion of the steam from the adiabatic or 
theoretical expansion of steam in a nozzle. 

The standard steam tables are based on the assump- 
tion that when the temperature of superheated steam 
falls to the saturation point, it immediately begins to 
condense. Experiments? have proven that this is not 
true of expansion in a nozzle. Here the steam may be 
cooled well below the saturation temperature before con- 
densation begins. The steam in this region will follow 
the law of expansion for superheated steam. This fact 
must be taken into consideration in establishing the 
values of Və and Hə. To determine these values under 
the condition of undercooling the following equations 
have been proposed :* 


Equations (13) and (14) have been used throughout 


3 "Supersaturated Steam," by John I. Yellott, Jr., Trans. A. S. M. E., 
June. 1934, vol. 56, paper FSP-56-7, page 411. 
* Ibid, Appendix No. 2. 


(Continued on page 18) 
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Service Mileage Inereased by 


Force-Feed Oil Lubrication 


In September of last year the Lehigh Valley unwheeled 
a Class L-5 eight-wheel switching locomotive, No. 3137, 
at the Perth Amboy, N. J. engine terminal for tire turn- 
ing. This switcher was turned out of the Sayre, Pa. 
system shops in August, 1933, after receiving Class 3 
repairs and had been in service for four years and one 
month, accumulating a total mileage of 64,712. 

This locomotive is one of a number of the eight-wheel 
and Mikado type used in switching service on the Lehigh 
Valley that are equipped with force-feed oil lubrication 
for the principal working parts. The oil is supplied to 
the feed lines by either Nathan or Detroit mechanical 
lubricators and is distributed to the various points by 
means of two-, three- or four-way oil dividers of the 
type shown in one of the illustrations. These oil di- 
viders were developed on the Lehigh Valley and are 
covered by patents. 

The divider shown in the illustration is one of the 
two-way type. The oil enters from the lubricator under 
pressure and forces the needle valve open to admit it to 
the passage leading to the outlets. The spring control- 
ling the action of the needle valve is set, for most loca- 
tions, at 50 Ib. per sq. in. The amount of oil passing 


Details of a two-way divider 


from the outlets of the dividers is controlled by the diam- 
eter of the hole in the choke plugs shown at the ends of 
the outlet passage. In the case of the type illustrated, 
the hole in the choke plug is 4g in. diameter. 

On the eight-wheel switcher, the locations oiled are 
indicated in the diagrammatic sketch. Oil is supplied from 
an eight-feed mechanical lubricator and by means of 
dividers 21 points on the locomotive are oiled. One feed 
supplies two locations on the guides; four feeds supply 
eight locations on the four drivers—four crown brasses 
and four hub liners; one feed of the lubricator supplies 


Lehigh Valley is operating over 
300 locomotives on which oil 
under pressure is distributed to 
the major wearing parts by the 
use of dividers 


the air compressor ; the remaining two feeds supply four 
locations in the valves and cylinders. Dividers of the 
type described are not used on the air pump, valves or 
cylinders where lubrication is against high steam pres- 
sure. 

This same system of oil lubrication is also used on 
Pacific, 4-8-4 and other type locomotives of the Lehigh 
Valley. 

Several years ago the Lehigh Valley adopted the use 


The journals and hub liners on Engine No. 3137 were in 
excellent condition 


of floating hub liners, which were equipped for oil lubri- 
cation, the oil being distributed by use of these oil di- 
viders. This was found to increase locomotive mileage 
between periods when wheels had to be removed for 
hub liner renewals. Prior to the adoption of oil lubri- 
cation, solid hub liners depending upon grease lubrica- 
tion were employed. Due to track curvature and other 


Force Feed 
Lubri cator 


On an eight-wheel switcher oil 
is distributed to 21 locations 


12 


from an eight-feed lubricator 


Left 
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physical characteristics it was necessary on Santa Fe 
type locomotives to remove wheels for hub liner renew- 
als at approximately 4,000 miles. This mileage has now 
been increased to approximately 70,000. 

On other classes of locomotives, before the adoption 
of oil-lubricated floating hub liners, the average mileage 


Oil line connection to the crown brass of a main driving box 


between shoppings was much less than under present 
conditions. Table I shows a comparison between the 
years 1929 and 1936. 

The mechanical lubricators supplying oil to all parts 
of the locomotives have their feeds regulated on a test 
rack located in the Sayre system shops and are then 


The condition of crown and hub faces after 49 months service 
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sealed. After sealing, the setting of the feeds is seldom 
disturbed between shoppings of the locomotive. 
When engine No. 3137 was given Class 3 repairs in 


Table I—Comparison of Mileages Between Shoppings 


SWITCHING 


No. of Locomotives Road Class 1929 1936 
97 L-5, L-5% & N-2 55,071 110,884 
REIGHT 
70 N-4 and N-5 46,806 115,480 
20 N-6 35,000 76,500 
40 R-1 25,717 86,023 
50 K-5 48,957 121,207 
PASSENGER 

9 K-25 69,767 182,009 
14 K-3 112,500 165,216 
15 K-4 76,444 173,437 
12 K-6 198,975 275,477 


August, 1933, the driving journals were turned and 
rolled and the crown brasses were bored and rolled. 
The crown brasses were relieved to a distance of 946 
in. After four years of service, the journals, hub liners 
and crown brasses were found to be in excellent condi- 


Table II—Quantity of Dope Eliminated per Journal 


Loco. Type Location of Dope Waste, Lb. Oil, Pts. Total, Lb. 


0-8-0 DAVOS verdes nevva epe ams 2.2 8.8 11.0 
Engine truck .............. 1.7 6.8 8.5 
2-8-2 Drivers. 22e A TE 2.0 8.0 10.0 
Trailer truck... ive eres eisg 3.0 12.0 15.0 


tion and after such minor repair work as tire turning, 
brake and spring-rigging repairs was done on the loco- 
motive, the parts were returned to service. An applica- 
tion for a one-year extension on flues was granted. 

When the locomotive was unwheeled, measurements 
were taken of the wear on the various parts. The clear- 
ances between the toe of the crown brass and the journal 
just above the relief point were as follows: 


Right Side Left Side 
Wheel No. in., max. in., max. 
T. osa mon ata T er v AN Sane Era SOE er array .003 .002 
M i nva ava T E AE EEE en AES TER M RE ITE 002 003 
QU secet e dre SOR DI i eo ewe AI qe 003 002 
MUTO LICUIT EA NE LOCIS 003 002 


Wheel No. Max. in 
| M A E E N TE ENES .187 
EC ETNA Mu e aA EEE re tt 4125 
B EoreXePpRTOVEX SERES GOS oR EP RV RC PE QA d RC Ee ENE .125 
Mercere retin rrr rer eee ere chef -187 


The wear on the rocker boxes was % in. in the right 
side and 1%» in. in the left side. 


An idea of the nature 


The clearance between toe of brass and journal at Right No. 2 
was .002 in. 
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and the extent of the work that was done on this loco- 
motive during 49 months of service, from August, 1933 
to September, 1937, is indicated by the following items 
taken from the actual work reports: 


1933 
Sept. 28—Tighten R-1 wedge bolt. 
Oct. 18—Set up R and L.3 wedges. 
Nov. 28—Set up L-4—3 wedges. 
Dec. 13—Set up R-1 wedge. 

L-3 wedges. 


1934 
Jan. 23— Close in right crosshead guide. 

Set up wedges both sides. 

Key up right back main rod brasses. 
Feb. 20—Oil pipe coupling loose leading to rocker boxes, right side. 
Mar. 7—Close in left crosshead guides. 
Apr. 25—Set up R-4 wedges. 
June 5—Oil pipe to right rocker box loose. 
June 18—Set up wedges. 
Oct. 9—Oil pipe to R-1 driving box leaks. 
Oct. 23—Right forward eccentric oil pipe burst. 


1935 

Mar. 15—Oil leak at right steam chest where oil plug screws in. 
Mar. 26—Left back driver tox oil feed not working. 

Apr. 29—Oil hose disconnected right front main eccentric strap. 
June 25—Oil pipe leaking at lubricator. 

July 11—Tighten oil hose to left back eccentric strap. 

Aug. 22—R-1 driving box not getting enough oil. 


1936 

July 2—Tighten union nut on oil pipe leading to leít front crown brass. 
Nov. 17—Tighten oil leak at force feed terminal at air portion. 

Nov. 24—Tighten oil hose connection L-2 driving box. 


1937 

June  8—Tighten oil pipe connection account leaking back of force-feed 
lubricator. . 

Aug. 26— Oil hose to left and right forward eccentric leaks. 


These items represent all of the work that was per- 
formed on the locomotive pertaining to anv parts oiled 
by this system of lubrication. The driving-box cellars on 
locomotive No. 3137 are equipped with secondary lubri- 
cation. Prior to the adoption of oil lubrication on the 
hub liners and journals as well as the valves, motion 
parts and crossheads, it was necessary to overhaul the 
motion work every eight months of active service. The 
main driving boxes required overhauling every six manths, 
hub liners every six months, and the crossheads required 
relining on an average of once every six months. Ex- 
perience with this lubrication system has indicated that 
it is possible to eliminate the swab holders on piston rods 
and valve stems as well as the oil cups on the guides, 
rocker boxes and eccentric straps. The mechanical 
lubricator is thoroughly cleaned out at monthly wash- 
out periods and at the same time the feeds are checked 
and tested and the oil fines blown out. 

The employment of secondary lubrication makes the 
use of waste or “dope” unnecessary. Table II shows 
the quantity of "dope" per journal which is thereby 
eliminated. 
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Test rack in the Sayre, Pa., sys- 
tem shop where all mechanical 
lubricators are tested and sealed 
before being placed in service 


Table III—Parts Lubricated on a Pacific Type Locomotive 


Feed ` „—Dividers— No. Flexible No. Points 
No. Location No. Type Connections Lubricated 
1 Trailer truck, journal and hub 
liner, right and left........ cx. d 2-way 3 4 
2 Driving-box hub liners, right 
bach. oirnu sara us than Re emo Orhi 1 2 
3 Driving-box hub liners, right 
MA fora tosa ore mik bine ee sunny Avy een. 1 2 
4 Driving-box hub liners, right 
front. ws. usu mecradea iur See ae) | i Reg 1 2 


5 Valve rod crosshead and engine 


truck center plate..........-+ 2 2-way x 
i 1 3-way 7 
6 Blank: 22 zuegeicn9reirmepMERS IE Ker "ned E 
7 Blank: pakarsa ewaI e ca ae oes 
8 Blank eie Piae Revi teas a eta i aur Hake 
9 Frame shoes and wedges, No. 3 
ALIVEDS gae Tealeqo 0s RE RA ea Rs 1 2-way 2 4 
10 Frame shoes and wedges, No. 2 
ATIVELS! 2e ea sisi sh rm e E Ua ] 2-way 2 4 
11 Frame shoes and wedges, No. 1 
rivers "62i tf +a c oid Siete pi 1 2-way 2 4 
]2' «Blank. (25. 9 asusta doesn acsr m nere Sey Beanies i3 
13 Valve chamber, right side..... ikv EETA ae 1 
14 Cylinder. rizht side.........-- Pus "Wan os 1 
15 Stoker shaft bearing, rear..... 1 3-way 1 3 
16 Stoker shaft, front end; radial 
buffer prenitan d eia oem ee | 4-way 1 4 
17 Stoker engine ............ ees U$ ^3. 1 
I8  Air-pump governor, drifting 
valve and generator governor.. 1 Atom. 3 
19 Engine-truck journals and hub 
Ero MORIA S PI PCM AE 1 4-way 4 4 
20 Guides, top, sides and bottom, 
right. and- left... ir orspacercs 1 2-way 
2 3-way 8 


21 Driving box hub liners and hub, 

lett. back. 2d. eiue Ie cp gw ecto wre Stim Eii . 2 
22  Driving-box hub liners and hub, 

lett maim oarre taa EaR es ji irii 2s 2 
23 Driving-box hub liners and hub, 


Left. SCONE eres mereh d bets ue E. EDS 2 
24 Link bearing, right and left 3 2-way 6 
25 Valve chamber, left side... ec SIRA 1 
26 Cylinder; left side............ Dia e ARNAS 1 


Switcher No. 3137 ready for unwheeling at Perth Amboy, N. J. 
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Failures of 


Locomotive Parts 


Tuere are several causes for failures of locomotive axles 
in service. Stress-corrosion cracks, which develop into 
fatigue cracks, and fatigue cracks caused by a tool or 
other marks are so closely allied that it is extremely dif- 
ficult to determine which may be primarily responsible 
for the failure. The writer is of the opinion that the life 
of a locomotive axle should be one million miles. This 
seems like a high figure, and yet it should be attainable. 
Main driving axles are removed from service when they 
make 300,000 miles. While some axles fail at a lower 
mileage, this has been fixed as a reasonable figure. If 
we could eliminate tool marks and stress-corrosion, the 
axles would be good for at least another 300,000 miles. 
This applies to both carbon steel and alloy steels, with 
slight exceptions. 


Tool Marks a Matter of Controversy 


The moment we mention tool marks we get into a 
controversy. Undoubtedly, however, they do cause fail- 
ures and expensive ones, at that. We cannot afford to 
take chances. 

Let us see what tool marks will do to a fatigue en- 
durance test piece. Such a polished test piece may give 
45,000 Ib. endurance limit; that is the stress which will 
cause the test piece to fail at, say, ten million reversals. 
If, however, a slight tool mark is left on the test piece 
it will fail at 20.000 Ib. stress, and probably at a much 
smaller number of reversals. In other words, the life 
of the test piece is cut in half by a fine tool mark. The 
same thing applies to the axle from which the test piece 
is taken. If, in addition to the tool marks, conditions 
are complicated by stress-corrosion, the test piece will, 
of course, fail at a still lower stress than where this 
combination does not exist. 

Axles have failed after only 80,000 miles of service 
from stress-corrosion which has developed into fatigue 
cracks, or from tool marks which have done the same 
thing. Unfortunately the tool marks so affect the sur- 
face that, given an opportunity, corrosion will start much 
more rapidly than on a smooth surface. The tool marks 
also tend to concentrate the stresses. 


Typical Fractures 


The fracture of a main driving axle, which is typical 
of many such failures, is shown in Fig. 1. This failure 
was caused by a number of fatigue cracks starting on 
the surface of the wheel fit. The fatigue crack which 
caused the fracture started about one-half inch from 
the hub face and, as will he seen by the texture of the 
broken metal, extended very nearly across the section 
before the axle failed completely. The fatigue crack is 
represented by the more closely grained structure, while 
the final fracture is indicated by the coarser section at 
the lower left-hand side. 

It will be noted that two of the fatigue cracks started 
to the left of the kevwav and quite near each other. 
They were, however, at different planes and a close ex- 
amination of the wheel fit surface indicated that they 
originated in two parallel tool marks (Fig. 3). The 
fracture also indicates that another fatigue crack started 
about one-half inch to the right of the kevway, as is 
indicated by the rings of progression of the fatigue 
crack. These three cracks continued to grow pro- 
gressively and eventually united and finally developed to 
a point where they caused the failure of the axle. The 
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steel was satisfactory, since it did not give way until 
the fatigue crack had extended to about 90 per cent of 
the area of the section. Incidentally, this indicates that 
the material was an alloy steel (nickel, in this case), 
since plain carbon steel would not ordinarily stand up so 
well under such conditions. 

An enlargement of the fatigue cracks to the left of 
the kevway is shown in Fig. 2, the dark mark between 
them being caused by shadow, due to the fact that 
the two cracks were on different levels, starting from 
adjacent tool marks, somewhat less than 1/16 in. apart. 
An enlarged view of the surface of the wheel fit is shown 
in Fig. 3, clearly indicating the difference between these 
two planes. The tool marks which caused the fracture 
stand out quite clearly. 

It may be contended that such machining is adequate 
since the surface of the axle is torn when the wheel 
center is pressed on. It must be remembered, however, 
that the torn surface lengthwise, is not as harmful as 
the circumferential tool marks. Some corrosion is ap- 
parent on the surface of the axle and doubtless this had 
its part in assisting in the development of the fatigue 
cracks. The axle in question failed at less than 300,000 
miles. 


Stress-Corrosion Cracks 


Whv does a tool mark influence the steel surface to 
corrosion and thus start the axle on its way to failure? 
In my opinion, because the tool tears the surface, and 
in so doing changes the normal potential between the 
grains; this tends to develop an electric current flow 
between these grains, and with the least moisture pres- 
ent, ecectrolysis results and corrosion starts. The 
smoother the surface and the less disturbance of the 
grain structure, the less possibility there is of corrosion, 
which means rust and pits, then stress-corrosion cracks, 
then fatigue cracks, and finally the complete failure of 
the axle or any other part of the locomotive which may 
be subjected to reverse stresses. 

A mild heat treatment after the machining would, no 


. doubt, remove the surface strains, but care must be 


taken to have the proper temperature applied to the part 
under treatment. Not only is it necessary to use care 
in machining the finishing cut, but the roughing cut 
should be free from excessive tears. lfogging the ma- 
terial off is dangerous, making it almost impossible to 
remove the effects by a finishing eut. T have seen a 
12-in. axle so machined that the effect of the rough tool 
marks could be noted after the finishing cut had. been 
made. 

Another type of failure caused by tool marks and 
stress-corrosion is shown in Fig. 4. Looking at the top 
of the photograph it is apparent that the fatigue crack 
started from several nucleii, these several cracks uniting 
into the larger fatigue crack. As indicated in previous 
articles, these fatigue cracks start where special stresses 
concentrate on the surface in lines or spots, such as 
tool marks, tears in the metal, corrosion pits, or even 
inclusions in the steel. Conditions of service and the 
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steel used naturally enter into the problem. This does 
not mean that you can secure steel that will resist the 
starting of fatigue cracks, but some steels can do so bet- 
ter than others. It will be noted from the finer texture 
of the break that the fatigue crack gradually extended 
over nearly 75 per cent of the area before the final frac- 
ture occurred. This would indicate that a good steel 
was used and that its heat treatment was satisfactory. 
The finish on the wheel seat of another axle which 
failed at less than 300,000 miles, is shown in Figs. 5 and 


Fig. |—Cross-section of a main driving wheel axle which failed in 
service. Fig. 2—Enlargement of the section to the left of the key- 
way in Fig. 1. The shadow indicates difference in plane between 
the two fatigue cracks. Fig. 3—Enlarged view of the surface of the 
wheel fit of the axle, indicating clearly the two tool marks from 
which the fatigue cracks shown in Figs. 1 and 2 originated. Fig. 4— 
Cross-section of the main driving wheel axle which failed in service. 
Here corrosion, indicated by the dark band, combined with tool marks 
to start fatigue cracks. The break occurred in the wheel fit, about 
V4 in. from the hub face. Fig. 5—Side view of break which occurred 
in the wheel fit of a main driving axle. The crack started in the 
crest of the tool mark made by the finishing tool. Corrosion is indi- 
cated by the rubbed surface on the crest of the cut. Fig. 6—View 
of the other side of the break shown in Fig. 5. Fig. 7—Cross-section 
of the break shown in Figs. 5 and 6. The narrow black band at the 
BUM (indicating corrosion) was 1/16 in. deep and about 412 in. 
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6. Here we have a wide finishing cut and the surface 
in general seems to be smooth and satisfactory ; indeed, 
it is the type that is recommended by some engineers 
and shop authorities. The fatigue crack in Fig. 4 started 
in the hollows of well defined cuts, but that for the axle 
shown in Figs. 5 and 6 originated not in the hollows of 
the cut, but at the crests. 
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CREST OF CUT 
COLD WORKED 
BY PRESSURE OF 
WHEEL CENTRE 


METAL GOUGED 
OUT MEASURES 

TOOL MARK WIDTHS 
(SEE FIGS. 5,6, and 7) 


A cross-section of the fracture illustrated in Figs. 5 
and 6 is shown in Fig. 7, and it will be noted that there 
are at least three fatigue cracks, one on either side of 
the key way, and one on the opposite side of the section. 
Note the thin rim of dark at the bottom of the photo- 
graph and the írilled structure of the fracture before 
the smaller cracks unite into the larger íatigue crack. 
The narrow dark band which extends for about five 
inches in length of the circumference is a stress-corrosion 
crack, which started at the crest of the tool mark. Here, 
then, we have a combination of a rough suríace and 
stress-corrosion, which is quite as destructive as the sharp 
machine tool cut, where the fatigue crack starts in the 
hollow. 

An enlargement of a photograph of the machined sur- 
face of the wheel fit on this axle is shown in Fig. 8 and 
throws further light on the cause of the fracture. The 
finish here is so rough that it is difficult to pick out the 
crests and the hollows of the cuts. The latter are in- 
dicated by their rougher bands and close examination 
will enable one to pick out the crests in a close, partially 
cold worked surface. The smooth surface to the left is 
the journal which is smooth and polished. 

Another type of failure on what many people would 
call a good finish for a wheel fit, is illustrated in Fig. 9, 
which shows the cross-section of a fracture of a main 
driving axle. It somewhat resembles the other fractures, 
except that fatigue cracks extended over nearly the full 
surface, or through almost the entire section before fail- 
ure. This is a heat treated (quenched and drawn) car- 
bon steel axle. The extent of the fatigue crack before 
the final fracture indicates good steel. 

The main fatigue crack seems to be directly opposite 
the keyway and there are also two small fatigue cracks 
at the edge of the kevway. Close examination indicated, 

STRESS 


p. P * B 
X cs Fé , d g SORROSION 


* * E CRACKS 
t 


A,C,and D 
FATIGUE CRACKS 


Fig. 8—Enlarged photograph of what is known as a smooth surface 
on the wheel fit of an axle. For other views of the same axle see 
Figs. 5, 6 and 7. Fig. 9—Cross-section of fractured axle which failed 
because of fatigue crack starting 5$ in. inside the wheel fit. A, C 
and D indicate separate fatigue cracks. B was due to a combination 
of the stress-corrosion cracks indicated by the arrows. Fig. 10—Finish 
of wheel fit of the main driving axle shown in Fig. 9. 
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however, that the fatigue cracks started at the wheel fit 
and a short distance from the edges of the keyway. 
Judging from the frills, we may conclude that the major 
fatigue crack was formed by a number of small cracks, 
indicating that stress-corrosion undoubtedly had consid- 
erable to do with the failure. The finish on this axle is 
shown in Fig. 10, indicating a broad finishing cut. 


The Remedies 


Even 12-in. axles have small surface stresses. Some 
tests, for instance, have shown that reversible stresses of 
about 3,000 Ib. will cause a 12-in. axle to fail. The 
action of the movement of the wheel center on the axle 
starts corrosion, so that the stresses and corrosion are 
combined, and the cracks start without the heavy stresses 
which many people believe necessary to cause the failure 
of an axle of this size. 

How can we remove these stresses? The use of cast- 
iron wheel centers would help a great deal if someone 
could develop such a wheel. The damping effects of 
cast iron relieve the stresses that attack the axle surfaces. 
As an example, passenger-car axles made of steel of 
lower physical properties than locomotive axles do not 
fail in the wheel fit where cast-iron wheel centers are 
used. The fact that we can now secure 60,000 Ib. to 
65,000 Ib. tensile strength with the latest alloy cast irons 
would indicate possibilities in this direction. 

Then, too, the practice of undercutting could be fol- 
lowed, as was advocated in previous articles which I 
have written for the Railway Mechanical Engineer on 
the failures of piston rods and crank pins. Undercutting 
will eliminate the causes of rust as well as the greater 
portion of the stresses that combine with corrosion and 
develop the stress-corrosion cracks. The undercutting 
should be .005 in. deep and from X4 in. to % in. wide, 
about 1% in. inside the wheel center. The edges should 
have fillets and be rounded so that there will be no oppor- 
tunity for the concentration of stresses. The finish of 
the undercutting should be smooth. Undercutting would 
seem to be well worth trial and experimentation. 

Another possible remedy would be the metal spraying 
of a very thin depth, say .001 to .002 in. Aluminum 
would be a good metal to use and it has been tried by 
some with success and by others with failure, so this 
means that there is a good and a bad way to apply it. 
Having proved satisfactory to some there is no reason 
why it should not be well worth trying. 

Why wait for failure? Why not use some of the 
methods which have given good results in similar in- 
stallations? As indicated, these might include undercut- 
ting, metal spraying, smoother finishes and freedom from 
tears in the metal. Deep, or comparatively deep, tool 
marks should be eliminated. Machined surfaces such 


y- i 


as shown in this article should be avoided, unless under- 
cutting or metal spraying is used, and then a slight lee- 
way in the smoothness of the finish can be allowed. 


Reading Installs 


Streamline Train 
(Continued from page 4) 


streamlined with stainless and painted steel, the latter 
conforming to the lines of the coaches. An appearance 
of continuity of the sides of the coaches and tender has 
been effected by extending the sides of the latter beyond 
the tender end sill to enclose the rounded observation 
end of the forward car. A horizontal extension from 
the top of the tank produces a similar effect in the roof 
lines by enclosing the hooded portion over the end of the 
car. Louvers in the front of the locomotive shrouding 
near the top admit air which flows out of a port in the 
top of the shrouding just back of the stack to function 
as a smoke lifter. The estimated weight of the engine 
and tender is approximately 460,000 Ib. 


The Locomotive 
Front End 


(Continued from page 11) 


this discussion in all calculations involving Və and Hə. 

For calculating the consecutive values of M;, shown in 
Fig. 4, tables were constructed similar to Table V, which 
applies to locomotive A; only sufficient values of M; 
were calculated to establish the curve. The temperature 
tı given in column 4 of Table V is a mean of the actual 
temperatures as recorded in the test. 

As affecting the value of ^H, a misreading of 0.5 Ib. 
in the exhaust pressure P, has about the same effect as 
an error of 40 deg. in the temperature tı. This fact 
serves to explain some of the discrepancies in the test 
record. 

The constancy of the relation between ^P and 
V 4H/V is shown by Fig. 15, which represents all 
of the tests cited for the eight locomotives. The curve 
is calculated on the basis of the temperature range shown 
above it. The actual test results are indicated by ap- 
propriate symbols. It will be seen that the curve closely 
approximates the test results, even though in some cases 
the actual temperature is 75 deg. F. above or below the 
mean temperature used in calculating the curve. 

Part II of this article will appear in a subsequent issue. 


V 


air. An 


be 


The “Golden Eagle,” the first of a new series of streamline express passenger locomotives on the London & North Eastern Railway 
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EDITORIALS 


Et Is To Smile? 


According to the Railway Gazette of London, England, 
a controversy seems to be raging in the correspondence 
columns of a daily newspaper of that country, over the 
use of the words chimney or funnel “for the smoke up- 
take of a locomotive.” The Railway Gazette points out 
that the word chimney has been used from the earliest 
days of the locomotive, dating back to 1804, when Rich- 
ard Trevithick referred to the chimney of his “tram- 
waggon." On the other hand, the term locomotive 
chimney seems weak and effeminate to an American. It 
is never used in this country, even by non-railroaders. 
Smokestack seems far more appropriate when associated 
with our rugged and powerful locomotives, and then 
too, imagine how the railroad or locomotive “fan” 
would react to the term employed by our British 
cousins! 


«€ 


Toleranee 

This is an unusual type of comment for a publication 
such as the Railway Mechanical Engineer. It is in- 
spired by expressions received through the mail and 
otherwise, suggesting that we have a responsibility to 
discharge beyond that of discussing the technical prob- 
lems in which we are primarily interested. In a way, 
it reflects an awakening interest on the part of indi- 
viduals in a more intelligent participation in civic and 
political affairs. 

The success of a democracy—a rule of the people, 
for the people, and by the people—can be gaged by the 
degree to which all of the members of the community 
work together for the common good. America has 
offered a unique opportunity for experimentation with 
representative democracy on a large scale. The United 
States, in particular, with its great natural resources 
and vast area, comparatively thinly populated, has thus 
far been unusually successful in its government and in 
improving the economic status of its citizens. 

Made up as it is, however, of people coming from 
all parts of the world in large numbers over a long 
period, we have an unusual mixture of races, nationali- 
ties and religious creeds and beliefs within our borders. 
Conditions are still further complicated by the marked 
differences in climatic and economic conditions in vari- 
ous parts of the country. There seems to be a par- 
ticularlv strong tendency at the present time for the 
population of the different communities to divide into 
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minority groups of various sorts and to use high pres- 
sure, press agenting methods in promoting their activi- 
ties, which too frequently are of a selfish nature and 
sometimes with little regard for the general welfare. 
This intensifies class differences and engenders class 
strife. 

Politicians, in campaigning, frequently play up to 
this in an impassioned manner—a rather disturbing 
factor to those who are sincerely interested in develop- 
ing better understandings and higher ethical standards. 
Elective officers who would prefer to develop states- 
manlike policies, often find themselves hampered by 
narrow sectionalism, and, it is to be feared, too fre- 
quently act under political pressure in the interests of 
a small minority group, rather than for those of the 
country or community at large. 

The exceedingly trying period through which we 
are passing is such that each one of us must studiously 
strive to exercise a broad and intelligent viewpoint, 
else our democracy may ga the way of others which 
have been replaced by dictatorships because of lack oí 
interest and action on the part of intelligent citizens, 
coupled with abuses and high-handed methods on the 
part of those in political power. 


New Shop Equipment 
Will Pay For Itself 


A primary need in railroad shop equipment today is 
that of the replacement of a substantial proportion of 
the machine-tool inventory which, because of obso- 
lescence due to age, is no longer able to meet the de- 
mand for volume production or accuracy of finish. 
More than 70 per cent of the machines in the average 
railroad shop are over 20 years old. When one con- 
siders the advances which have been made in the last 
10 years alone in the art of metal cutting, almost any- 
one will concede that a 20-year-old machine is certainly 
to be classed as obsolete. 

It is not necessary to indulge in any complicated 
mathematical calculations in order to appraise the cost 
of using obsolete machine tools. Let's take some actual 
figures in order to build an hvpothetical case, apply 
some conservative estimates and compare the result 
with authentic service data. The result is sure to be 
surprising. In a certain locomotive repair shop there 
are 220 machine-tool units in the machine department. 
Of these, 67 per cent, or 150 machines, are over 20 
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years old. Assuming that the 150 machines compris- 
ing the group over 20 years of age are used 40 hours 
a week each, the wages paid to the machinists operat- 
ing them amount to over $250,000, in a year. This 
total, incidentally, is $15,000 greater than before the 
recent increase in wages to shopmen. When that wage 
increase was granted it was necessary to curtail the 
hours worked by repair shops and consequently curtail 
the restoration of locomotive miles to road service. Ex- 
perience indicates that the expense of machine-shop 
labor on these 150 obsolete machines could be reduced 
at least $65,000 a year by replacing them with modern 
units at an estimated capital outlay of from $475,000 
to $500,000. "This estimate of saving does not include 
reductions in the cost of machine-tool maintenance, re- 
duced electric power consumption or economies result- 
ing from a higher grade of workmanship. 

In order that the reader will not be inclined to con- 
sider the above hypothetical case too much in the light 
of guesswork, a glance at facts may be worthwhile. A 
study recently made of 90 representative locomotive 
machining operations now being performed on ma- 
chines over 20 years of age indicated that the time 
required could be reduced by an average of 42 per 
cent if the work were to be done on modern machines 
with modern tooling equipment. In the light of this 
figure, the estimate of $65,000 seems conservative 
enough. 

Numerous installations made in the past three years 
indicate that one modern machine has enough greater 
productive capacity that it can take the place of from 
1.35 to 2.50 machines of the 20- to 30-year-old type. 
By applying the minimum figure alone to the hypo- 
thetical shop, one arrives at the conclusion that 150 
old machines could be replaced by 112 new ones. At 
40 hours a week the labor cost of operating the 38 
displaced machines amounts to over $65,000 a year, 
not to mention the saving of from $8,000 to $11,000 
annually in repair costs due to their advanced age, and 
an additional estimated saving of about $3.700 a year 
in electric power. 

Typical of the results which have been obtained as 
a result of machinery replacement programs is that of 
an eastern railroad which in 1935, planned a program 
for the retirement of 50 obsolete tools having an aver- 
age age of 33 years and replacing them with 37 mod- 
ern tools at a cost $227,000. It was estimated that, by 
operating the new machines 16 hours a day, 26 days 
a month, a saving of 26 per cent on the investment 
could be obtained. This would amount to $59,020 a 
year or $4,918 a month. The program was approved 
and the 37 machines were purchased and placed in 
operation by March, 1936. Due to business conditions 
the first full year's operation resulted in using this new 
equipment only 43 per cent of the planned two-shift 
operation. In spite of this, the savings effected at the 
end of 20 months' operation amounted to $86,478 or a 
total of 38 per cent on the investment. The monthly 
average was $4,324. 
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Another road recently retired 13 old machines in 
one group and replaced them with five new machines at 
a saving of 65 per cent in the cost of the parts pro- 
duced in that department. 

There are any number of cases where individual 
units of new shop equipment have paid for themselves 
in from one to two and one-half years but any lengthy 
presentation of such cases would add but little to the 
well-known fact that (1) new shop equipment is badly 
needed by the railroads; (2) that there should be little 
excuse for not buying it when it has demonstrated its 
ability to pay for itself, and (3) if the roads do not 
make plans to modernize facilities in the face of in- 
creasing costs they will inevitably find themselves in a 
position of being forced to choose between higher re- 
pair costs or deferred maintenance. 


Welding 
Saves 


One of the outstanding íacts about shop-equipment 
orders in the railway field for 1937 is that three times 
as many electric-welding sets were purchased as com- 
pared with the purchases in 1929. "This is indicative 
of the increased utilization of welding in car construc- 
tion and equipment maintenance. 

Welding is one of the two main factors in reducing 
the tare weight of freight and passenger cars, the 
other factor being the utilization of high-tensile alloy 
steels or strong aluminum alloys. In 1931, the Pull- 
man Standard Car Manufacturing Company, built five 
welded 70-ton hopper cars of plain carbon steel which 
had a light weight of 45,900 Ib.; this weight, compared 
with 50,200 Ib. for the lightest riveted design of 70- 
ton hopper, represented a weight saving of 4,300 lh. 
through the use of welded fabrication alone. 

In 1935, a number of welded cars were built in 
which high-tensile lightweight alloy steels were used 
extensively. All of these cars showed substantial tare- 
weight reductions as compared with riveted cars of 
plain carbon steel construction. One of these cars, a 
50-ton 40-ft. box car built by Pullman, was fabricated 
by welding and showed one of the greatest weight sav- 
thetical shop, one arrives at the conclusion that 150 
mately 10,000 Ib. less than the 1932 A.A.R. standard 
50-ton 40-ft. box car of plain carbon steel and riveted 
construction. It is interesting to note that this same 
weight reduction of 10,000 Ib. has been effected in a 
50-ton 40-ft. box car recently built by this same com- 
pany to inside dimensions similar to those of the A.A.R. 
1937 specifications, in which the tare weight and cubic 
capacity were increased to 45,300 Ib. and 3,711 cu. ft., 
respectively, from 44,100 Ib. and 3,311 cu. ft, re- 
spectively, for the A.A.R. 1932 design. 

One of the noteworthy reductions in the weight of 
passenger cars is that of all-welded coaches built in the 
Milwaukee shops of the C.M.St.P.&P. This road built 
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52 all-welded steel coaches in 1934, employing plain 
carbon steel,- which weighed 96,000 1b., as compared to 
146,000 lb. for cars of conventional riveted construc- 
tion using plain carbon steel. The weight reduction of 
50,000 Ib. was effected by a design adapted specifically 
for fabrication by welding. In 1936, when the C.M. 
St.P.&P. built nine train units for the Hiawatha, which 
were of the same conventional structural design as the 
cars built in 1934, a further weight reduction of ap- 
proximately 10,000 Ib. was effected by using Cor-Ten 
steel. 

Welding is also being used more and more exten- 
sively in the railroad shops as a means for reducing 
maintenance expense of motive power and rolling stock. 
With the advent of improved electric-welding sets and 
designs of gas-welding equipment, as well as welding 
rods of higher physical properties and improvements in 
welding technique, the railroads have been able to show 
great savings in shop costs. For example, in 1937, 
one midwestern road showed a saving of $360,000 due 
directly to the use of electric welding. 


Structural Defects 
In Freight Cars 


Entirely aside from the effects of more or less un- 
avoidable deferred maintenance, freight equipment now 
in use on American railroads is giving less efficient and 
satisfactory service than desirable, owing to certain 
features of design or construction which should be 
corrected wherever possible in present equipment and 
guarded against in all new designs. Responsible me- 
chanical department officers welcome constructive sug- 
gestions for the improvement of equipment, from 
whatever source received, and consequently they are 
studving with interest a series of comments and sug- 
gestions, recently developed by the A.A.R. Freight 
Claims Division, as a result of an intensive study of 
specific car defects responsible for damage to various 
classes of commodities during shipment by rail. 

As regards box car roofs, the report states that low 
carlines, some of which extend a foot or more below 
the inside surface of the roof, cause damage to furni- 
ture and other classes of freight. A common source of 
trouble is the shrinkage of siding resulting in compara- 
tively large openings between siding boards with conse- 
quent admission of rain and dirt. In the case of 
single-sheathed cars, experience is said to indicate that 
the siding should be at least 114 in. thick and not 1 in. 
as is now sometimes the case. It is suggested that all 
corrugated steel ends should be lined to prevent damage 
to freight, both the ends and the lining being con- 
structed so as to permit moisture to drip and escape 
from behind the lining. 

In connection with doors and doorways, the failure 
of car doors to fit flush against the decking all to fre- 
quently permits the entrance of dust and cinders. In 
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some instances door strips are not flush with the lining. 
It is also important to have door posts and strips 
properly bevelled on both sides. One road has provided 
slots in steel door posts to permit the application of 
door protection, and apparently this practice should be 
made more general. Steel threshold plates on box cars 
having a provision for the safe application of loading 
bridges are a decided advantage and some roads have 
provided open slots for this purpose. The suggestion 
is advanced that many varieties of door and seal locks 
do not serve their purpose efficiently, and railway me- 
chanical departments can help by endeavoring to elim- 
inate the great variety of patent locks which are said 
to contribute to freight loss rather than preventing it. 

In refrigerator cars, it is suggested that the roof and 
ceiling construction be designed so as positively to 
prevent cinders or insulation dust from working 
through and falling on the lading. Some refrigerator- 
car hatch covers are held open with a pin arrangement, 
these pins working out under the motion of the train 
and permitting the vents to close, thus creating a de- 
fective record. Refrigerator-car floors which extend 
under the bulkhead, with drip pans of insufficient width, 
permit melted ice to run in on the car floor, When 
floor-rack slats are held in position by screws, these 
frequently work out and cause damage to sacked goods 
and corrugated containers. Apparently slats should be 
bolted securely and placed longitudinal instead of 
crosswise. Obviously floor-rack fasteners in the side 
walls should be countersunk and all floor-rack slats 
bevelled. 

In stock cars, low carlines present a hazard to horses 
by head injuries and it is felt that no carlines should 
extend below the inside surface of the roof, the neces- 
sary clearance for horses or mules being 8 ft. 7 in. The re- 
arrangement of side hoards is suggested to avoid injury 
to the hocks of horses and mules under present-day 
train speeds and vibration. Possibly at least one open- 
ing between the slats should be closed at a height of 
18 in. to 22 in. Many stock cars are said to lack neces- 
sary means for applying partitions and the suggestion 
is advanced that consideration be given to the Con-Bur 
Brace Assembly developed by the A.A.R. Freight Con- 
tainer Bureau, 

Another common complaint in stock cars is that bull- 
bar brackets are not flush with the door posts. Some 
types of doors with perpendicular slats in the metal 
frame may cause injury to animals crowding out of 
the car. This construction should presumably be 
altered to .make the unloading of the car equally safe 
whether the door is fully or only partially open. Steel 
strips down the center of the floor, each 414 in. wide 
and about 2 ft. apart, frequently cause animals to slip. 
Warped floors also are a potential hazard. 

Due consideration of suggestions such as these bv 
mechanical-department officers responsible for car con- 
ditions will doubtless be accompanied by appropriate 
action and do much to improve the standard of service- 
ability of freight equipment. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor's desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


The Keynote 


The passing of the old days of a one-man shop is welcomed 
by everyone, but in the modern shop it is found no longer pos- 
sible to be a successful executive by merely being a good me- 
chanic. Co-operation is the keynote, and it is a fortunate super- 
intendent who is able to get it. 


Roundhouse Economies 


How well all supervisors appreciate the suggestions made by 
Walt Wyre in his story in your November issue! More modern 
machinery is needed at division points; it is a fact that all 
foremen are racking their brains in the effort to secure time- 
saving machines. 


A Big Customer . 


How many of your readers keep themselves informed on the 
great national importance oí the vast network of railroads in 
this country, and by which we are employed? From whatever 
point of view we approach this problem, we cannot but be 
impressed. For instance, materials and supplies in 1936 cost 
the railroads $803,000,000. About 16 per cent of the total tim- 
ber cut from our forests was purchased by the railroads; also 
about 23 per cent of the bituminous coal mined, and about 19 
per cent of the fuel oil. The railroads also took about 17 per 
cent of the total iron and steel output of the United States. 
Truly, they represent one of the largest customers of the basic 
industries of our country. 


Photo by Thomas T. Taber 
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Move Fast and Get Out of the Way 


Has it ever occurred to you that the modern locomotive has 
saved the railroads large sums of money by postponing the 
requirement for second and third tracks and reducing the num- 
ber of passing tracks. A train that gets over the road will 
leave clear tracks for other trains. 


A Little Coaching Needed 


You had another article in the November issue which is very 
good; that is, the one about Diesel-engine repairs on the Cana- 
dian National. I have noticed many times that men become 
intolerant of the supervision of the general officers, because it 
delays their work for the moment. The forms and reports 
used in this class of work show how valuable information can 
be obtained by requiring their use. 


Some Challenging Questions 


Several types of disk wheels have been developed. Have the 
anticipated improvements been realized—in greater strength, re- 
taining rotundity, better balance and reduction of dynamic aug- 
ment ? 

With high piston speeds never before experienced, together 
with high temperatures, the cylinder packing becomes a problem. 

How are different roads going to meet the requirement of 
providing seating for head brakemen? 

It appears an epidemic is being experienced with laminated 
boiler sheets, which no one as yet seems able to explain. 

Considerable trouble is experienced with broken tires and heat 
checks and cracks in them; also developments are under way 
for improvements in brake shoes. 

Considerable thought is being given to trucks that will contrib- 
ute to the better riding of trains at high speed. 

There seems to be a lack of authentic information as to the 
cost of operation and availability of Diesel equipment in main- 
line service. 


An unusual coincidence— 
"The Empire Builder" and 
"The Fast Mail" of the 


Great Northern at Fargo, 
N. D. at the same time 
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THE READER’S PAGE 


Failures in Crosshead 
and Piston-Red Key Slots 


To THE EDITOR: 

In many cases poor workmanship and improper ma- 
chining methods on crossheads and piston rods for finish- 
ing key slots have been the cause of piston-rod 
failures. Often poor drilling is the main factor in caus- 
ing failure. Again, piston rods fail because of the ex- 
cessive use of the so-called engineer's soft hammer. The 
piston rods cannot be kept snug in the crosshead be- 
cause they lack supporting metal at the small end when 
the slot is too near that end. Consequently, the incessant 
reversal of stresses and severe punishment with the 
hammer developed cracks at the small end that often 
leads to failure and rejection. The fact that such piston 
rods are placed in service indicates lack of proper under- 
standing of the needs in exact locomotive maintenance, 
inadequate inspection, or a lack of funds to provide 
proper tools, such as milling machines and necessary 
Jigs and fixtures. 

Drilling of piston rods and crossheads on the average 
drill press shows that the shop lacks proper facilities for 
the work. No up-to-date master mechanic or shop super- 
intendent would permit a machinist to drill a piston rod 
half way through, turn over, reset and finish the hole 
from the opposite side. The fact that the work was so 
finished shows most convincingly that the slots in cross- 
heads were improperly located due to a lack of equip- 
ment. The big radial press is a poor makeshift for 
drilling crosshead-key slots. 

Herewith are drawings that provide a method for 
machining key slots in piston rods and crosshead which, 
when properly applied, will eliminate failure of these 
parts at the key slot. 

Figs. 1 and 2 show a crosshead mounted on a milling 
machine fixture. The first operation is to drill two holes 
in the proper relation to the finished key slot. The hole 4 
is drilled % in. smaller than size, is enlarged by a reamer 
drill and then finished with a reamer. Hole B is drilled 
next and reamed. The piston rod, which is clamped in a 
vise, is now pushed to one end of the table as shown in 
Fig. 3. The spiral mill is then put through one of the 
holes in the crosshead and the slot is finished between 
the two reamed holes 4 and B. The face of A is re- 
lieved for the proper clearance. The jig is now set over 
at one end and face B is finished at the proper angle as 
shown in Fig. 3. 


Three positions for milling the key 
slot in crossheads and piston rods 
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The crosshead is then taken off the milling machine, 
and the piston rod is pushed forward into position for 
milling. The mill is placed in one of the holes A or B, 
shown in Fig. 3, and the slot is milled. The face of hole 
B is relieved for the key clearance C. ` 

Foreman. 


Thermal Checks in Engine— 
Truck Wheels Eliminated 


To THE EDITOR: 


On page 410 in the September, 1937, issue of the 
Railway Mechanical Engineer, your correspondent in- 
quiries about the causes of thermal checks in the hubs of 
engine-truck wheels, and how can such checks be elimi- 
nated. He also wishes to know if the difficulty is pe- 
culiar to his railroad. Herewith are details of similar 
trouble noted on a mountain division of a northwestern 
road. The roadway was composed largely of grades and 
curves with short tangents in between. New locomotives 
after 21 days’ service were returned to the main back 
shop, lifted from drivers, stripped of boxes, the hubs 
of drivers and truck wheels were faced for bronze liners, 
and crown brasses were refitted. 

This costly and drastic procedure eliminated hot boxes 
and thermal checking. It was noted that the heating of 
driving-wheel and engine-truck boxes was caused by the 
heavy frictional contact between the hub and box and the 
lack of a steady flow of lubricant to the journals. The 
closure of crown brasses due to heating accentuated the 
trouble. The heavy side impact of the heated boxes 
against the heated hub faces caused the development and 
extension of cracks from the zones of thermal checking. 
However, it was noted that progressive cracking in and 
adjacent to zones of minor thermal checking was not as 
liable to produce wheel failure if the wheels had been 
relieved of internal stresses by heat treatment. 

The necessity for heat treatment of car and engine- 
truck wheels arises from two principal sources: (1) The 
total relief of internal manuíacturing stresses so that 
the metal of the finished wheel possesses its full poten- 
tial strength, and (2) a modification of the structural 
chilled tread which will increase the resistance to impact 
failures and temperature gradients resulting from heavy 
brake-shoe applications and, in the case of engine-truck 
wheels, the lessening of thermal checking due to the 
severe side impact of the hub and truck box. 

FRANK RATTEK 
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Car-Building Practice 


At the D. & H. Shops 


The Delaware & Hudson car-building program for 1937 
included the construction of 100 steel-sheathed box cars 
of 40 tons nominal capacity, weighing 41,000 Ib. and hav- 
ing a cubical capacity of 3,318 cu. ft. Of this order, 75 
cars of riveted and welded construction were built at 
the Green Island shops. The remaining 25 were built 
at the Oneonta shops; 10 of the cars built at Oneonta 
are of welded construction while the remaining 15 are 
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The welding jig at station 3 at Green Island—Trucks with center-sill 
sections arriving from station 2 are on the adjacent truck 


welded with the exception of the ends, which are par- 
tially welded to the roofs and are riveted to the sides 
and end sills. The shop facilities for building the cars 
are quite different at the two shops, thereby requiring 
different movements for handling the materials during 
the various fabricating operations. 


Construction of Cars at Green Island 


The 75 cars built at the D. & H. Green Island shops 
were erected by the spot system. The description of the 
work completed at each station is given in the follow- 
ing paragraphs: 

Station No. 1—Truck Assembly—The trucks with 
integral cast-steel side frames were assembled by two 
men with the aid of a 2-ton hoist maintained on a hand 
truck. The trucks, complete with brake levers, bottom 
rods, AZee brake hanger suspensions, were then rolled 
to the assembly track. 
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Station No, 2—At this station a pair of trucks was 
placed on the assembly track about 30 ft. apart. Two 
Z-section A.A.R. center sills of Manten steel, weighing 
31.3 lb. per ft., were lifted from storage by a tractor 
crane and placed on the trucks. The trucks and sills 
were then rolled down the assembly truck to station 
No. 3. 

Station No, 3—An erecting crane, on a track adjacent 
to the assembly track, lifts the center-sill sections from 
the trucks to a center-sill welding jig. This erecting 
crane is a wreck crane with the boom extended tem- 


The completed center sill being lowered to the underframe jig at 
station 4 at Green Island 


Riveters completing the underframe in the jig at station 4 at the 
Green Island shops 
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Left: Transferring the underframe from station 4 to the trucks at station 5. Center and right: Applying the car sides at station 5 at 


Green 


porarily to appropriate length. The swing of the boom 
is such that all the operations described at stations 3, 4 
and 5 can be completed with a minimum of movement 
on the part of the crane. The sills were clamped in the 
welding jig bottom side up, after which the bolster center 
fillers, front and rear draft-gear stops, buffer castings 
and spacers were applied, fitted and riveted. The draft 
gears were then dropped into position and the sill was 
tack welded from the bottom side. The sill was then 
turned over, clamped into position, and continuously 
welded from end to end. 

Station No. 4—The completed center sill was lifted by 
the crane from the center-sill jig and moved to an un- 
derframe jig on which had previously been placed the 
body-bolster center plates and body-bolster bottom cover 
plates. Bolster webs, crossbearer webs, and crossties 
were then applied and bolted in place preparatory to rivet- 
ing. Three riveters from station No. 3, progressing with 
the work, riveted side-bearing reinforcement castings in 
between bolster webs. Body-bolster top cover plates and 
side-sill reinforcing channels were then bolted in place 
by one man working ahead of the riveting gang. The top 
cover plates for the body bolsters were then riveted. 

Station No. 5—The underframe was set on the trucks 
and one-piece sides were set and bolted in position. 

Station No. 6—The cars, with the sides bolted and 
placed in position, were rolled into the shop where the 
ends were applied by a hoist affixed to the roof beams. 
The ends were of Dreadnaught design received in two 


Island 


sections and subsequently welded together in a jig. 
Safety appliance brackets were riveted, as required by 
I. C. C. safety rules. The ends were applied as explained, 
fitted, reamed and riveted. The couplers, uncoupling 
levers and Ajax hand brakes were also applied at this 
station, 

Station No. 7—All roof work was done at station 
No.7. The roof, of Chicago-Hutchins Dry-Loading de- 
sign and received at the shop in sections were placed in 
a special jig, seam caps were applied, and the assembly 
was riveted. A special lifting jig was then bolted to the 
roof. The roof was lifted flush to the roof beams by 
means of two air hoists. The car was rolled under the 
roof, which was then lowered, bolted and riveted in posi- 
tion. Doors and door fixtures, AB brake and brake rig- 
ging were also applied at this station. The car was then 
sprayed with red lead. 

Station No. 8—The car was rolled down the shop 
to station No. 8 where floors were applied and 
fastened with special car bolts, after which nailer strips 
and lining were applied to the sides and ends. The run- 
ning boards were also laid out and applied at this sta- 
tion. 

Station No. 9—The car was then removed to the paint 
track where is received two coats of Delaware & Hudson 
standard color paint, applied by spraying; the lining of 
the car was sprayed with Sipes enamel oil and the floor 
given a coat of Balcolac. The outside of the roof was 


sprayed with two coats of Valdura black after the inside 


Station 7 at Green Island. Left: The completed roof and its jig. C enter: Raising the roof from the jig. Right: The roof hoisted in position, 
and the car being moved beneath it 
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in a jig which included facilities for mounting the un- 
derframe on trunnions in order to perform all welding 
in a down or flat position. The sequence of operations 
was as follows: Z-section center sills of Man-ten steel 
were swung onto the jig by a Browning tractor crane, 


! 


Station 8 at Green Island where floors, lining, running boards, and The trunnion welding jig at the Oneonta shops with a completed 
doors are applied underframe rotated to a horizontal position 


Erecting scenes at the Oneonta shops. Left: Lowering the underfrane under the trucks. The jig for assembling roofs shown in the back- 
ground. Center: Applying the car sides. Right: Applying the Dreadnaught car ends 


and outside had been sprayed with one coat of galvan- 
ized iron primer. The car was then stenciled by the 
spray method and turned over to the transportation de- 
partment for revenue service. 


Construction of Cars at Oneonta 


The cars built at Oneonta were erected at one cen- 
trally located position on the lead track outside the main 
car shop. Jigs were used for assembling the car ends, 
roof and underframe, the jigs being located adjacent 
to the erecting position. The parts assembled on the 
various jigs were moved directly to the car for assembly, 
or to storage if the work on the parts proceeded faster 
than that required for assembly. 

Dreadnaught car ends delivered to the shop in two 
sections, were welded together in a jig, after which run- 
ning board, Wine ladders, brake step, Ajax hand-brake 
and hand-hold brackets were riveted in position. 

The roof, of Chicago-Hutchins Dry-Lading design, 
were delivered to the shop in sections and assembled in 
a roof jig. These sections were applied to the jig to- 
gether with the seam caps, after which the caps were 
riveted in position with a Chicago Pneumatic riveter. As 
the riveting progressed the running boards were 


measured, drilled and bolted into position. Applying the car roof at Oneonta—the car is completed in the shop 
The underframes of the cars were completely welded shown in the background 
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One of the completed 40- 

ton nominal capacity box 

cars built in the D. G H. 
shops 


after which front and back draft-gear stops, buffer cast- 
ings, center-sill spacers at crossties and cross bearers 
were welded to one of the Z-sections. The two Z-sec- 
tions were then clamped down on the jig. The seam 
between the two Z-sill sections was then welded from 
the top for its entire length. The sills were then turned 
over and the other side of the draít-gear stops and buffer 
castings welded to the other Z-section. The coupler 
yokes and draft-gear were dropped into position while 
the sills were bottom side up, after which the bottom side 
of the draft-gear stops were welded. At the comple- 
tion of this work, the draft-gear carrier irons were 
bolted in place. 

The center sill was then tipped right side up for as- 
sembling the top and bottom body-bolster plates, webs, 
crossties, cross bearers and cross bearer cover plates, all 
these parts being welded in place. The underframe was 
mounted in the trunnion jig and rotated so that all re- 
maining welding could be done in a down or flat posi- 
tion. 

After the welding operations were completed, the 
underframe was picked up by the Browning tractor crane 
and set on the trucks which were brought from a 
truck-assembly station and placed on the assembly track. 

The sides of the cars, of all-welded construction built 
bv the Greenville Steel Car Company, were moved from 
storage and applied to the underframe by the Browning 
crawler crane. With the sides held temporarily in place, 
the ends were moved from storage or directly from the 
welding jig by a tractor crane, applied to the cars and 
bolted to the sides preparatory to final welding or rivet- 
ing. The diagonal floor braces, Z-bar floor supports, and 
AB brake brackets were then welded in position, and 
the AB brake cylinder and reservoir bolted in place. 

Ten of the order of 25 welded cars have the sides 
welded to the ends while the remaining 15 cars have the 
sides riveted to the ends. The brake-lever guides and 
brake-lever fulcrums were then applied. Meanwhile 
the door track, stops and Youngstown steel door with 
Camel fixtures were applied. 

The roof was then lifted from storage, or directly from 
roof jig. by the Browning tractor crane and set in posi- 
tion. It was fitted, the seam caps riveted, and welded 
to the Z-bar side plates at the sides and the roof end 
sheets partially welded to the ends. Finally, when this 
work was completed. all joints were welded. 

After these operations, the car was run onto the paint 
track where it was cleaned and sprayed with red lead. 
A heavy coat of Continental cement was applied for a 
height of 2 ft. at the inside ends and sides of the cars 
to prevent corrosion, 

The cars were then run into the shop where the 
floor, end and side lining were applied. The air-brake 
equipment was then applied. The car was then re- 
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moved to the paint track where all painting, similar to 
that explained for the work at the Green Island shops, 
was applied. 


The Lubrication of 
Railroad Equipment* 


By L. Grisbaumt 


The problems of railroad journal lubrication have been 
with us a long time, and through years of constant con- 
tact with them, a vast store of knowledge and experience 
has been accumulated. Through research and study pro- 
moted by the company with which the writer is asse- 
ciated facts were proven or developed and segregated 
from opinions and, by an orderly arrangement of the 
factual knowledge so developed, we believe that much 
has been done to raise journal lubrication to the same 
high plane as other major lubricating problems. At least, 
many service applications strongly indicate that journal 
assemblies can be set up and operated with reasonable 
assurance of continued and uninterrupted service. 

In evaluating the great amount of work and study we 
have done in the past few years, I believe our research 
to be more recreative than creative. There are close to 
21 million journal-box assemblies in operation on our 
railroads. We felt that any development to be economic- 
ally sound and acceptable must use the present equip- 
ment as the foundation for improvement. Our work, 
therefore, has been chiefly concerned with attempting to 
ascertain those things that are causing trouble from 
design, operation and practice; to find ways of correct- 
ing where possible the faults of operation; and to im- 
prove where necessary the mechanical weaknesses with- 
out interfering with the basic design or interchangeabilty. 

Unfortunately, there is no one or even several correc- 
tive factors that will solve our problem. Our troubles 
originate in many ways and from many causes: The 
mechanical factor is our greatest concern, operation adds 
its share and lubrication difficulties are of some conse- 
quence. 

We are told: “The intrinsic and economic worth of 
anything is its usage value.” No one can question the 
intrinsic worth of the car-axle assembly. At the eighth 
annual convention: of the Master Car Builders’ Asso- 
ciation held in Cincinnati, Ohio, in 1874, the present 
design was accepted as standard, and since that time 
there has been but a few minor changes or improve- 
ments, most of which have been metallurgical. The 


* Presented at a meeting of the Eastern Car Foreman'« Association held 
at the Engineering Societies Building, New York, November 16, 1937. 
t+ Railway Service and Supply Corporation, Indianapolis, Ind. 


27 


design was certainly well conceived and executed, for it 
has stood the test of years of severe service. Its eco- 
nomic worth, however, is subject -to debate chiefly be- 
cause, in my opinion, it has been abused in practice. 
When the design was made, 62 years ago, the maximum 
size journal was 34 in. by 7 in. Today 7-in. by 14-in. 
journals are not uncommon. As loads were increased re- 
quiring larger journals no new design was incorporated ; 
instead, all parts of the assembly were simply stepped 
up by comparison. With heavier loads came longer 
cars, higher speeds, longer trains, improved brakes, re- 
sulting in more rapid deceleration, and many other con- 
tributing influences. With all these increased demands 
of operation our permissible tolerances remain the same, 
or were from time to time made more liberal. When 
we had smaller equipment, a great many of the practices 
that are causing trouble today were not vital. Excess 
lateral was not as disturbing an influence, loads and 
speed were not as conducive to temperature influence on 
the deformation of the bearing with its effect of load 
concentration, and the demands of operation itself were 
not as exacting. 


Cost of Bearings and Lubrication 


Most mechanical men are more concerned with keep- 
ing equipment running with as few failures as possible 
than they are with the economy of operation. We have 
made miles per hot boxes our operating bible. If main- 
tenance costs were made a definite part of the lubrication 
accounting picture, as is true in industrial lubrication, I 
fecl that we would have far less replacement of defective 
parts and certainly fewer failures. The direct cost of 
lubricating materials and the labor of applying and han- 
dling is in excess of $15,000,000, annually. To arrive 
at the relative operating significance of lubricating cost, 
we should add to the above cost the cost of bear- 
ings and all other items contained in the indirect cost of 
lubrication, which those familiar with the cost of loco- 
motive and car repairs will readily recognize as a figure 
several times that of the direct cost of lubrication. 

Following is a statistical example illustrating the possi- 
bilities of economy in indirect lubrication costs. The 
Copper and Brass Research Association from its survey 
of the bearing and bushing industry estimated that there 
are 260,000 tons of bearing bronze in locomotives and 
car journal bearings on our railroads, and that the annual 
turnover amounts to 70,500 tons, of which 80 per cent 
or 56,225 tons are freight car bearings. On a basis of 
a 5% in. by 10-in. journal bearing containing approxi- 
mately 20 Ib. of bronze, this means that the removal and 
re-application of approximately 5,500,000 journal bear- 
ings annually or over 2.5 bearings per car. To check this 
figure we made a survey of our own for a period of three 
vears on two Class I eastern railroads and found that on 
a basis of 10,000 car miles one road used an average of 
from 2.6 to 2.96 bearings per car, and the other road 
used from 1.97 to 2.54 bearings per car. 

We all know that a very small percentage of these 
bearings were involved in actual failure and further 
that 5 per cent would be a conservative estimate of the 
number of bearings actually worn through the linings. 
The great majority were removed for cracked and broken 
brass or linings, loose linings and end wear. Some de- 
fects and failures naturally resulted from faulty bear- 
ings, but the majority were removed due to mechanical 
conditions of construction and operation. To me, this 
figure of less than 5,000 car miles per bearing applied 
represents considerable economic waste, particularly 
when there are many bearings in service producing many 
times this number of miles in a very satisfactory manner. 
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While journal bearings, including the labor costs in- 
volved to handle and apply, is the major expense of in- 
direct lubrication cost, cut journals caused by faulty 
lubrication or mechanical defect is another item of some 
consequence. On one railroad operating 34,000 freight 
cars, 12,000 pairs of wheels were removed in running 
repairs in 1934. Of this number 29.7 per cent were 
removed for cut journals. 

The foregoing illustrations are used to point out 
forcibly that failures, regardless of how reported, are 
a poor criterion of operating efficiency and are certainly 
misleading as a measure of lubrication economy. When 
we have reduced the indirect costs of lubrication by 
eliminating defects, failures will automatically be re- 
duced. 

We all know that the design of the journal assembly 
is not perfect, particularly for present-day operation, and 
that we can normally anticipate some trouble from its 
deficiencies; however, by taking adequate advantage of 
the technological developments available, a great deal of 
the trouble can be eliminated. Again, by correcting er- 
roneous practices coupled with intelligent supervision and 
inspection, further savings are possible. 

We all know that indirect self-lubrication falls short of 
complete dependability. Much has been learned in the 
past few years about oil and waste performance; how- 
ever its weakness as a lubricating medium has been great- 
ly minimized. Lubrication can be the least of our worries 
in journal operation; in fact, if the mechanical phase of 
our problem was as well advanced and as generally ac- 
cepted as the available lubricating practice, we would 
be close to our goal of placing car lubrication in step 
with other major lubrication problems. 


A Universal Problem 


Let me remind you that car-journal lubrication is a 
universal problem and must be treated as such. The 
benefits of uniformity in journal lubrication cannot be 
over estimated. Unfortunately, the maximum good can- 
not accrue as long as a number of roads insist on using 
materials and following practices that are definitely not 
suited to the best interests of general improvement. If 
the rules governing lubrication and operation of inter- 
change equipment are not adequate to serve their pur- 
pose, let them be changed. "There is no justification for 
us to be critical of the equipment that has served us so 
well. There is plenty of evidence for justifiable self- 
criticism, both as individuals and organizations, for ne- 
glecting to advance the efficiency of the journal assembly 
in keeping with the many other railroad developments. 
The actual situation in regard to railroad-journal opera- 
tion was summed up by the president of a large roller- 
bearing manufacturing company, who stated: 

“T admit frankly, from a contact of 22 years with the 
antifriction-bearing business, that if the plain bearing had 
been developed by specialists and always kept in the 
hands of its friends, our problem might not have been 
so easy as it has been. 

“That, I think, is an excellent example of the axiom: 
‘What is everybody's business is nobody's business.’ 
Every one has assumed that he knew everything that 
was to be known about a plain bearing, and the result 
has been that there have been too many wrong prin- 
ciples in the design, manufacture, and application of 
plain bearings. 

“The antifriction bearing has been developed by its 
friends, and through that concentration of effort the 
sum total of all the information which has been avail- 
able has been disseminated, I think usually wisely, for 
the benefit of the user." 
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I admit that the car-journal bearing and all other 
parts in juxtaposition to it is the business of a lot 
of people. I refuse to believe, however, that the me- 
chanical railroad officials will not take the responsibility 
for making the journal parts a serious portion of their 
business. There has been a lot of concentrated effort 
expended on the íriction journal bearing since the 
above quotation was first made, and the information re- 
sulting from this effort is available to you. We have 
found a true bill in the indictment that there has been 
too many wrong principles in design, manufacture and 
application of the plain journal bearing, and have suc- 
ceeded to an encouraging degree in correcting a number 
of the causes for this opinion. Not only was it possible 
to aid lubrication greatly by a modification in design of 
the plain bearings, but by minor refinements in manu- 
facturing decided mechanical advantages were also ob- 
tained. 


Sand Blast Gun With 
Flat-Mouthed Orifice 


A new sand blast gun, now being manufactured by the 
Michiana Products Corporation, Michigan City, Ind., 
incorporates features of design and principle said to pro- 
duce better surfaces for painting and finishing wood and 
steel in much less time and without injury to the sur- 
faces of the materials. Exclusive license agreement for 
the manufacture and sale of this gun has been made with 
W. Schultz, shop superintendent, Atchison, Topeka & 
Santa Fe, Wichita, Kan., who is the inventor. The 
gun has been employed for cleaning wood refrigerator 


Michiana flat-nozzle sand gun used to prepare the surface for re- 
painting a steel-sheathed railway car 
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and steel-sheathed cars preparatory for refinishing, for 
several years. 
This gun, as shown in the drawing, has a chamber in 


Sketch showing longitudinal section and principle of the Michiana 
sand gun 


which the sand meets a baffle which sets up a whirling 
motion reducing the sand particles and increasing the 
number of cutting edges. Sand is delivered under 80 
to 100 Ib. air pressure through a flattened orifice fitted 
with abrasive-resistant alloy-steel lips. The result is a 
flat stream of sand expelled under uniform pressure. It 
is said that this design permits the use of lower cost sand, 
removes grime, grease and old finishes faster, and reduces 
buckling to a minimum on light materials without cutting 
or pitting the surfaces. Micro-photographs are said to 
show a smooth, clean surface. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Tank Shifted on Car Equipped 
With Cradle-Casting Center Anchorage 


On September 19, 1935, the Grand Trunk delivered to 
the Pere Marquette at Muskegon, Mich., an empty tank 
car owned by the Keith Railway Equipment Company, 
which was damaged as follows: Left steel center-sill 
channel bent down 5 in. and bent out 134 in. for a 
length of 5 ft. in the center of the car; right steel center- 
sill channel bent out 14 in. in three places; tank anchor 
casting on tank bent, A and B ends; tank bottom sheet 
bent, A and B ends; tank anchor casting on center sills 
broken, A end; longitudinal tank supports, 334 in. by 
6 in. by 6 ft., broken on A end; and horizontal tank sup- 
port, 525 in. by 14 in. by 40 in., broken on A end. On 
October 8 the Pere Marquette sent to the car owners, a 
joint inspection, and estimated the cost of repairs at 
$125 plus the cost of one anchor casting from the car 
owner. The car owner ordered the car to its home shops 
for repairs and inspection and, after arrival, requested 
another joint inspection which was made on November 5 
by the Pere Marquette and the Keith Railway Equip- 
ment Company ; the same defects were noted as before. 
'The owner contended that the damage to the car would 
be impossible in ordinary handling, and that, according 
to Rule 44, the Pere Marquette should furnish a state- 
ment showing the circumstances under which the damage 
occurred in order to establish responsibility of the car 
owners for repairs. Under note of Section 6 of Rule 44, 
tank shifting and damage resulting from tank shifting 
on cars equipped with cradle-casting center anchorage 
is the owner's responsibility. However, in this case the 
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owner contended the damage was done prior to the shift- 
ing of the tank. To substantiate its contention, the car 
owner quoted from the report of the Pere Marquette: 
: “One steel center sill bent out 134 in. and bent down 5% 
in., which caused the breakage of the tank anchor cast- 
ing." The Pere Marquette contended that the car was 
neither derailed, cornered, sideswiped nor otherwise 
damaged, according to Rule 32, on the Pere Marquette. 
An investigation of the car's movement over the G. T. 
and the C. M. St. P. & P., which also handled it be- 
tween Muskegon and Milwaukee, likewise showed that 
it was not damaged, as classified under Rule 32, on their 
rails. The Pere Marquette maintained that the extent 
of damage to the car did not warrant a statement being 
furnished to the car owner under Rule 44 because the 
sills were not bent in excess of 2% in., the greatest de- 
flection being 134 in. on one sill, and that the owner was 
responsible. 

In a decision rendered November 12, 1936, the Ar- 
bitration Committee stated that: “The shifting of the 
tank-on its underframe in conjunction with damage to 
the cradle casting center anchorage and deflection in 
center sills, is owner's defects per second note under 
Item (6) of Rule 44 and does not require that a state- 
ment of circumstance be furnished to car owner. The 
evidence does not indicate that the car was subjected to 
any unfair usage conditions under Rule 32. The con- 
tention of the Pere Marquette is sustained.”—Case No. 
1752, Keith Railway Equipment Company versus Pere 
Marquette. 


Questions and Answers 
On the AB Brake 


Operation of the Equipment (Continued) 


233—Q.—W hat movement occurs in the service por- 
tion? A.—When the brake-pipe pressure becomes slight- 
ly greater than the auxiliary-reservoir pressure, the 
service piston and slide valve are moved to either re- 
tarded-recharge or full-release position and the brake 
will be released and reservoirs recharged as previously 
described. 

234—Q.—IW hen do the emergency piston and the slide 
valve assume charging position? | A. —The quick-action 
chamber is being charged through the charging choke, 
and the return spring will move the piston and the slide 
valve from accelerated release to charging position as 
soon as the air pressures on both sides of the emergency 
piston become substantially equal. 

235—O.—Is communication then open between the 
brake cylinder and the brake pipe? A-—No. The move- 
ment of the emergency slide valve blanks the port in its 
seat, thereby cutting off communication. 

236—O.—Under what other conditions may the valve 
assume accelerated release position? A.—The emergency 
piston and slide valve may assume this position on head- 
end cars when recharging. 

237—Q.—W ill this have any effect? | A. —Not at this 
time. 

238—0O.—IVhy not? A—The brake-pipe pressure 
will be sufficiently higher than the brake-cylinder pres- 
sure to prevent unseating `of the accelerated release 
checks. 


General 


239—0.—IVhen manually releasing an individual 
brake by means of the duplex release valve, on the service 
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tortion, with the brake pipe charged, how should the 
release-valve handle be operated? A.—Pull the handle 
only far enough to open the auxiliary check valve. 

240—O.—How long should the check be kept open? 
A.—Only until the brake-cylinder exhaust is heard 
starting. 

241—0.—1W ith no air in the brake pipe, how should 
the release-valve handle be operated? A.—Drain both 
auxiliary and emergency reservoirs by pulling the handle 
its full travel. 

242—0.—H ow long should the handle be held in this 
position? A.—Until all the air is drained. 


Combination Brush 
And Water Spray 


The illustrated combination brush and water spray used 
for cleaning passenger cars has a tubular handle which 
it attached to the hose, and water flows up the handle 
and out of the center of the brush-head. The brush was 
designed to effect a saving in car-cleaning time inasmuch 
as the three operations of wetting, brushing, and rins- 
ing are done without interruption. A continuous flood- 
wash-rinse action quickly removes dirt without harming 
the finish. In addition to this saving in labor, the 
spray brush offers an economy of water, inasmuch as 
the water coming from the brush-head is always in use 
on the surface of the car. An angle cock at the lower 
end of the aluminum-tube handle permits control of the 
water flow. Moreover, the fact that a constant flow of 
water is under the brush at all times lessens wear on 
the finish of the car. On the other hand, when the brush 
and hose are separate, workmen sometimes carelessly 
scrub dry portions of the surface, damaging the finish. 

'This product, called the Imperial spray brush, is now 
used by many leading railroads, including the Illinois 
Central; Atchison, Topeka and Santa Fe; Chicago, Bur- 
lington & Quincy ; Chicago, Milwaukee, St. Paul & Pa- 
cific; Chicago, Rock Island & Pacific; Great Northern; 
Norfolk & Southern; and the Bangor & Aroostook. It 
is made by the Wilson Imperial Company, Newark, N. J. 


Imperial spray brush features flood-wash-rinse action 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Three Shop Devices 
At Danville 


Three devices which greatly expedite the work at the 
Danville, Ill., shops of the Chicago & Eastern Illinois 
are shown in the illustrations, including a piston bull- 
ring riveting machine, an electric boring bar drive and 
a lagging-mixing machine. 

For riveting piston bull rings, the compact and effi- 
cient tool shown in the first two illustrations is used. 
It consists simply of a steel framework and table de- 


Piston bull-ring riveting machine with piston in place 


signed to support the piston on two rollers, a pneumatic 
clamping device to hold the piston in any desired posi- 
tion and two mechanically-supported air hammers, one 
of which applies the rivet and backs it up on one side 
of the piston, while the hammer on the other side forms 
the head. 

Referring to the illustrations, the general construction 
of the machine will be apparent. The table top, made of 
M-in. boiler steel, is 60 in. long by 42 in. wide at the 
rear and 26 in. wide at the front, mounted on 3-in. 
angle-iron legs, 32 in. above the shop floor. The overall 
height of the machine from the top of the clamping cyl- 
inder to the shop floor is 76 in. A recess is cut in the 
tear of the table plate to receive the piston which rests 
on two 4-in. rollers capable of being drawn together or 
separated by means of a hand wheel on the front of the 
machine, thus making possible accurate adjustments of 
the piston height. The piston rod is supported near the 
center on a copper-lined bracket which is also adjustable 
for height by means of thread and nut arrangement. 

After the piston has been elevated and rotated to the 
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proper position for riveting, air is admitted to the cylin- 
der at the top of the machine which forces a brake-lined 
shoe against the upper part of the piston and holds it 
firmly in position during the riveting operation. This 
holding piston, which has a 5-in. diameter and 10-in. 
stroke, is mounted in a light but rigid framework coun- 
terweighted and pivoted at the left vertical support so 
that it can be swung upward out of the way while the 
piston is being applied to or removed from the machine. 

Referring to the view of the machine before applica- 
tion of the piston, the air-hammer operating parts are 
clearly shown. Each air hammer is rigidly mounted in 
an old lathe crossway which slides im a suitable block 
firmly secured to the table plate. The V-block and air 
hammer at the front of the machine are moved forward 
and backward by means of the small air cylinder illus- 
trated. The piston movement, and consequently the 
position of the V-block and hammer, is controlled by 
a small three-way valve conveniently located within easy 
reach of the operator's hand. The air hammer at the 
front of the machine is controlled by a foot treadle. 

A small equalizing reservoir, welded in place under 
the table plate, is used primarily to avoid minor fluctua- 
tions in air pressure during operation of the air guns. 
The pressure of air to the small cylinder is limited by 
means of the pressure-reducing valve, illustrated, in 
order to avoid forcing the air hammer against the rivet 
head with too much pressure. The air hammer and 
crossway at the back of the machine move by a rack 


Piston bull-ring riveting machine from the operating side 
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and pinion operated by the turret handle, illustrated, the 
operation of the air hammer itself being controlled by 
hand. 

In the operation of this machine, the piston is applied, 
its position adjusted and the piston clamped in place as 
described. A hot rivet is placed in the hole which passes 
through the piston and bull ring. The operator then 
opens the three-way valve which brings the air hammer 
at the front of the machine against the rivet head under 
a substantial pressure, forces the rivet head against the 
piston and presses the latter firmly against the bull ring. 
The back hammer is then brought up against the end 
of the hot rivet; the front hammer is started by the foot 
treadle and the back hammer by the hand control valve. 
The hammers are permitted to operate until the new 
rivet head is well formed when the hammers are stopped, 
withdrawn from the work, the clamping cylinder re- 
leased and the piston revolved to the next rivet position. 

The machine is operated by a boiler maker, with a 
helper used to heat rivets. There is a saving of about 50 
per cent in labor over the hand riveting method formerly 
used, and in addition a substantially better job is secured 
since the piston and bull ring are held more firmly to- 
gether during the riveting operation which is itself un- 
usually well done with the mechanically-supported ham- 
mers. 


Electric Boring-Bar Drive 


Most cylinder and valve boring operations in locomo- 
tive shops are performed with boring bars driven by air 
motors. By way of contrast, therefore, it may be inter- 
esting to show an electric drive unit successfully used 
for this operation. The power unit consists simply of 
three elements, namely, a 14-hp. electric motor, a speed 
reducer and a three-speed gear-change box with a flex- 
ible shaft connection to the boring bar. 

Referring to the illustration, an Underwood boring 
bar will be seen set up in a locomotive cylinder, being 
driven through a universal drive shaft including two 
flexible joints and one slip joint. The power unit is 
mounted on a %-in. by 18-in. by 36-in. steel table plate, 
equipped with suitably braced steel supporting legs and 
truck wheels for easy portability about the shop. The 
switch box and starting box are mounted on a vertical 
brácket bolted to the table plate, thus making the power 
unit compact and convenient in operation. A long elec- 
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Portable electric-power unit set up 
for driving a cylinder boring bar 


e 
Small portable lagging-mixing machine which can be operated close to 
the locomotive being lagged 


tric cable, neatly wound on supporting hooks, as illus- 
trated, permits operation of this power unit at consider- 
able distances from the source of electric power supply 
when necessary. 

The particular advantages of this power unit are its 
economy, ease of operation and the fact that three speeds 
are available for driving the boring bar. In addition, 
the unit is easily portable and can be readily moved to 
any part of the shop where it can be coupled to a boring 
bar and placed in operation without delay. The use of 
a flexible drive shaft eliminates the necessity of ac- 
curately slinging the power unit exactly parallel with the 
boring bar. 


Portable Lagging Mixer 


An unusually neat and effective portable lagging mixer 
is shown in another of the illustrations. It consists es- 
sentially of a welded steel box, made of 3⁄4 6-in. plate, 43 
in. long by 36 in. wide by 26 in. high, mounted on a 
shop truck frame. The spider or mixing element in this 
box is made of V4-in. sheet steel, comprising four blades 
set at 90 deg. with each other and having 12 notched 
teeth per blade, the blades revolving at a speed of about 
50 r.p.m. 

Broken pieces of lagging with a sufficient amount of 
water are fed into this machine and the action of the 
revolving spider has the effect of shreading the lagging 
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and mixing it thoroughly, ready for reapplication to the 
boiler. 

In the interest of safety, the spider is shielded with 
steel finger bars. The spider is driven by a reversible 
air motor and sprocket-chain drive, the motor being 
mounted under the truck frame, as shown in the illus- 
tration. Asbestos is taken from the locomotive and ap- 
plied in this device, water being added and the mixture 
worked to just the right consistency for reapplication. 


Hydraulic Press Brake 
And Flanging Machine 


A new type of hydraulic press brake with flanging at- 
tachment which appears adapted to extensive use in 
railway boiler shops, has been developed recently by 
the Beatty Machine & Manufacturing Company, Ham- 
mond, Ind. As shown in the illustrations, this ma- 
chine consists of a press brake, designed to develop 200 
tons ram pressure in bending, pressing, straightening 
and reclaiming steel sheets; also a flanging attachment, 
capable of bending 34-in. plates and lighter and, there- 
fore, adapted for all types of flanging in connection with 
boiler and firebox work in locomotive shops. 
Referring to the illustrations, the general construc- 
tion of the machine will be apparent. It is roughly 18 


The brake press bending a sheet of boiler plate 
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ít. long by 13 ft. high and mounted on a substantial 
base 10 ft. wide set in the shop floor. It is driven by 
a 25-hp. electric motor and hydraulic equipment which 
serves as a single power unit for operating both parts 
of the machine, through control valves, either separately 
or together. 

The brake press consists of a heavy cast-iron table, 
securely bolted to vertical cast-steel end housings which 
also serve as guides for the ram. The vertical housings 
are spaced 10 ft. 3 in. apart and tied together at the 
top by substantial steel I-beams which support the driv- 
ing motor and the hydraulic equipment. The ram is 
moved by two 1114-in. hydraulic cylinders, giving a 
total of 200 tons ram pressure. Two small kicker cyl- 
inders on top of the machine give rapid traverse of the 
ram up and down as required. The maximum ram 
opening is 25 in. and the power stroke 14 in. 

While the entire design of the machine, including the 
hydraulic equipment and piping is intended to give iden- 
tical pressures in the two operating cylinders, slightly 
increased packing resistance in one cylinder, or some 
other condition, might cause the ram to advance more 
slowly on one side and, to prevent this possibility, a 
special mechanical attachment has been developed and 
applied to the back of the ram. 

The flanging attachment of this machine is made of 
box-section cast steel of exceptionally rigid design, bolted 
to the press brake as indicated. Two 774-in. cylinders, 
developing 40 tons ram pressure each, are provided in 
the upper jaw of the attachment, the lower jaw of which 
is equipped with a rectangular anvil or block to support 
the steel plate during the flanging operation. This bot- 
tom block has rounded upper edges to give the correct 
inside radius of the flanged sheet, any one of four dif- 
ferent radii being available by locating the block in 
the proper position on the square holding pin. 

The outer cylinder is equipped with a ram which has 
an 834-in. maximum opening and 8-in. stroke, this ram 
being used to hold the plate firmly on the bottom block 
during the flanging operation. The inner cylinder is 
equipped with a ram having a 14-in. stroke; the lower 
end of this ram is guided in suitable ways on the main 
frame of the machine and equipped with a toggle lever 
arrangement which bends the sheet downward under 
heavy pressure as the ram moves to its lowest position. 
In the case of large sheets, the bend or flange is formed 
progressively in accordance with the usual practice. 

The machine, illustrated, is installed at the Chicago 
Great Western shops, Oelwein, Iowa, and is the first 
one of its type ever built. 


Flanging attachment forming the flange on a flue sheet 
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“They get better looking every year, 
don’t they?” the clerk commented. 


Walt Wyre 


eB im Evans removed the 1937 calendar from the wall 
in the roundhouse office and hung a new one in its place. 
When he had the 1938 calendar securely tacked in place, 
the foreman carefully cut the picture from the old one 
and laid it with a pile of pictures cut from calendars of 
previous years. Some day he was going to have the 
whole bunch, nearly two dozen, framed. There was one 
for each year he had been roundhouse foreman for the 
S. P. & W. 

When the picture was laid away, Evans paused a 
moment to admire the one on the new calendar. After 
gazing a long moment at the scantily attired miss, his 
eyes lowered to the word January. 

At that moment John Harris, the roundhouse clerk, 
came in and saw the foreman gazing at the calendar. 
“They get better looking every year, don't they?" the 
clerk commented. “Believe I could stand and look at 
her awhile myself." 

“T was just thinking," Evans said. 

“Yeah,” the clerk grinned, “I have an idea you were, 
and I bet it wouldn't be hard to guess what you were 
thinking about." 

“Tt might fool you—this time, anyway. I was think- 
ing it's just a little over two months until the cantaloupes 
will start moving from the west. Every year they've 
caught us short of power, but this year I'm going to 
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be ready. 
to start getting locomotives in shape so that by the mid- 
dle of April, when the cantaloupes come, I'll be ready 
for them." 

"If that’s a New Year's resolution, I hope you can 


Soon as the holiday rush is over, I'm going 


stay with it." 
of letters. 

Both letters were from the master mechanic. Evans 
read one of them: "Engine performance during the 
holiday season has been very poor. We had three fail- 
ures in the past fifteen days which is entirely too many. 
In addition we have had numerous delays that should 
have been prevented. Every effort must be made to 
improve engine performance out of Plainville." 

Evans laid the letter down and picked up the other 
and read: “The holiday rush is about over and it is 
to be expected that business will fall off considerably in 
the next few weeks. As a result, our appropriation for 
the month of January has been reduced twenty per cent. 
You will arrange working forces to stay within the re- 
duced allowance." 

Evans laid the letter on the desk, picked up a pencil, 
and began to figure. He covered a sheet of yellow clip 
with figures, then wadded the paper and threw it in 
the waste basket. 

"Hell! It can't be done!" he said aloud. 


The clerk handed the foreman a couple 
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“What's that that can't be done?" Harris then asked. 

"Why, keep the engines going with a twenty per cent 
cut in the allowance! The way we have been running 
them the past three weeks, every engine we've got 
should go over the drop-pit." Evans snorted, clapped his 
hat on and headed for the roundhouse. On the way 
he met the hostler coming towards the office. 

"The 8082, it's called for 9:20 and it’s not ready to 
come out vet," the hostler said. 

Evans looked at his watch, 8:35, and quickened his 
pace. In the roundhouse, the foreman found the left 
main rod not vet up on the 5082 and the machinist do- 
ing the work nowhere around the locomotive. He found 
the nut-splitter in the machine shop arguing with a lathe 
hand. : 

"What the matter?" Evans asked. "Don't you know 
the 5082 is called for 9:207" 

“The bushing is too small for the pin," the machinist 
said. 

“Itil run, all right," the lathe man said. "The pin is 
out of round and tapering. Grease it good—it'll run." 

“Have you split the bushing?” Evans asked. 

“Yes.” 

“Well, let's see what it looks like," the foreman said. 
“Bring it down to the engine.” 

Both men were right. The bushing was too tight and 
the pin was egg-shaped and tapering. 

If the bushing was taken back to the lathe and a cut 
taken out, that meant a delay. If it ran hot, it meant a 
delay. With luck, it might make it. 

“Drive it in," Evans said. "Pour some oil on the pin 
and be sure the rod cup is well filled.” 


Tue bushing ran hot, as Evans expected it would; but 
the run was made to the next division point without 
loss of time, as he had hoped. The incident reminded 
him of something that he already knew. They were 
using too much brass, renewing too many rod bushings, 
and a large percentage of it was on account of the con- 
ditions of the pins. Most of them were like the left 
main pin on the 5082. That was one of the conditions he 
had intended to correct before the rush of the cantaloupe 
scason started. 

The engineer who came in on the 5076 reported both 
piston valves blowing. Evans told Henry Cox to pull 
the valves. 

"What do they look like?" Evans asked the machinist. 
“Will rings fix 'em up?” 

"Rings might do for a couple of trips, but what they 
need is new bushings and bull rings." 

The foreman calipered the bushings and bull rings 
and headed for the storeroom. 

"Do you want me to cut the bushings out?" the ma- 
chinist inquired as Evans left. 

"Hell, no!" Evans said over his shoulder. “Chances 
are we'd have to wait two weeks until the store de- 
partment could get some in." 

He was at least partly right. The storekeeper 
showed Evans where valve bushings and bull rings 
would he if they had any. Like a magician getting ready 
to pull rabbits from a hat, the storekeeper waved his 
arms as though challenging the foreman to find a valve 
bushing or bull ring hidden any place. Unlike the 
magician, the storekeeper produced no bushings. All he 
could show was copies of requisitions. 

“Build up the bull rings with bronze,” Evans told the 
machinist, 

"We're running over the allowance every day.” 


the 
clerk told Evans that afternoon. 


“Just thought I'd re- 
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mind you of that before vou go too far into the red. 

“Yeah, I knew we were running over, but dammit, 
can't help it!’ Evans wrenched a cover off his plug 
of “horseshoe.” “We've been pounding hell out of the 
engines, barely holding them long enough to get what 
jobs had to be done.” Evans squirted a deluge of tobac- 
co juice in the cuspidor. “Just because business shows 
signs of falling off is no reason the ones we do run 
don't have to be worked." 

The foreman went back into his cubby hole that 
served as his "private" office to do a little figuring. 
Thirty minutes later he came out without having ar- 
rived at any satisfactory conclusion. 

“Guess we'll have to cut off some men," Evans told 
the clerk, “but I don't see who we can get along with- 
out.” 

“Do you want me to make a bulletin?” the clerk asked. 

"Yeah," Evans said resignedly. “Let's see —” 

The engine inspector interrupted the conversation by 
coming in at that moment. "The 5091 that just came 
in —" the inspector began. 

"Guess she needs a new locomotive run under the 
whistle," Evans interrupted. l 

“No, except for driving boxes pounding, the booster 
not working, a cut trailer journal, spring hangers worn, 
a few rod bushings that need renewing, and the feed- 
water pump won’t supply the boiler, she’s a pretty good 
engine.” 

“Is that all?" Evans inquired. 

“That’s about all I noticed," the inspector replied. 
“You see, I didn’t finish looking her over after I checked 
the cab card and found she is due a five-year test to- 
morrow." : 

“PIL go look at it myself.” The foreman started to 
go when the inspector stopped him. 

"['ve got the cab card with me.” 

The inspector was right, the five-vear test was due. 

“Never mind the bulletin. With a five-vear test in 
addition to other work, we can’t cut off men now. Be- 
sides," he added, “I think there'll be enough on the 5091 
for classified repairs. "That'll take a little off running 
repairs.” 

Evans left the office determined that he would at least 
hold one locomotive until it was in first class condition. 
He stopped at the inspection pit and told the hostler 
to run the 5091 over the drop-pit. 


Ture week went by with very little increase in the net 
deficit. On the other hand, prospects of balancing the 
budget for the month seemed as unlikely as the present 
session of Congress balancing the national budget. Un- 
like our idealistic lawmakers, Evans knew something 
had to be done about it. Politicians may point with pride 
and oratorical eloquence at various Babalonian projects 
as explanation of governmental deficits, but railroad of- 
ficials as a rule are not interested in either oratory or 
fairy tales. 

Saturday afternoon Evans sat down in his office to 
do a little figuring and make a list of the number of 
men to be cut off. According to figures given him by 
the clerk, thev were nearly four hundred dollars over for 
the month with fifteen days gone, at least fifteen days 
would he gone at midnight. Thirteen more week days 
and three Sundays in the month—I*vans chewed the 
end of his pencil and cocked his eves at the ceiling. 
Four hundred dollars over and the 5091 already carry- 
ing one hundred dollars more than had been worked 
on her! At least fitv dollars a day had to be cut off 
on week days for the rest of the month. Four me- 
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chanics, four helpers, and two laborers would just about 
make it. How he would ever manage to get the 5091 
finished and do the necessary running repair on engines 
too was something else to worry about. 

But what’s one worry more or less in a roundhouse 
foreman’s lot—he has so many they’re like snowflakes 
in a drift. 

The telephone rattled abruptly. The clerk answered 
it. Evans paused with pencil poised as he listened to 
the clerk. 

“Yes, clerk talking ... What? . 
him. Call you back in a minute.” 

“What is it?” Evans asked. He knew by the tone the 
clerk used something was wrong. 

“Main pin broke on the 5077,” the clerk replicd. “Tore 
up pretty bad, the dispatcher said.” 

“Where did it happen?” 

“Near Middleton. Dispatcher wants to know what 
engine you’re going to send out and he says a machinist 
will have to be sent to get the 5077 in shape to move.” 

“Tt’ll be the 5072," Evans said as he opened the door 
and started for the roundhouse walking so fast he 
skidded going around the turntable. 

The foreman lined up a machinist and helper for the 
road trip. He told them to load a cutting torch and 
other tools on the engine to take along. 

The 5077 came in to Plainville about seven-fifteen 
next morning. She was a sorry sight. The air pump 
was broken, the left cylinder head knocked off and a 
chunk out of the cylinder casting with it, to say nothing 
of bent and twisted rods. On top of that there was a 
little matter of nearly thirty dollars overtime to be con- 
sidered. 

Evans looked the engine over, then told the hostler 
to shove her in the house. He could start worrying 
about fixing it up Monday. There was a little matter 
of figuring how to get a platoon of work done with a 
squad of men without additional overtime, delays or 
failures. 


. . O.K., Ill tell 


Milonpay morning Evans rose at his usual hour, early, 
but not so very bright. It’s too much to expect of any 
one to be bright getting up from a nice cozy bed when 
all the neighbors are just turning over to begin their 
beauty nap. He ate hurriedly, gave his wife half a 
bushel of kisses—two pecks—and rushed out to find one 
flat tire on the car. Evans walked. 

Some people might have enjoyed the rosy dawn that 
greeted the foreman as he crunched gravel down the 
tracks towards the roundhouse. A fleecy layer of 
cumulus clouds glowed iridescently tinted by the reddish 
rays of the yet hidden sun. It was a beautiful dawn 
but Evans didn’t enjoy it. The clouds reminded him 
of the condition of the allowance, in the red. 

Two letters were on his desk when Evans reached 
the office. There was other mail, routine matters to be 
handled and such, but two of the brown envelopes con- 
tained letters about subjects the foreman wasn’t anxious 
to have brought up. In one of the letters the master 
mechanic hinted rather broadly that engine performance 
should be improved. Evans read in part: "Engine 
performance for the past three weeks has been deplor- 
able." Deplorable is the word the master mechanic uses 
when he wants to emphasize the fact that a condition 
is getting to the point that if something isn't done im- 
mediately, he, the master mechanic, will do something 
himself. 

The other letter ended with: 
sistently overrun the monthly allowance. 


“Plainville has con- 
Other points 
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on the division have managed to stay within theirs. No 
excuse will be accepted for overrunning of allowances 
for the current month." 

“Yeah—other points!” Evans snorted aloud, “Sanford 
has stayed within their allowance by sending all their 
wrecks, annual and five-year tests to us, like they did the 
5091.” The foreman bit off a hunk of “horseshoe” and 
went to the roundhouse. 


Aster getting the work lined up for engines that had 
to be run, the foreman looked the 5077 over. His first 
idea was to send the damaged locomotive to the back- 
shop for repairs. He carefully inspected the damaged 
left cylinder and decided it wasn’t damaged too bad to 
be welded locally. Besides the chunk broken out there 
was a crack extending back lengthwise of the cylinder 
about eleven inches. The crack could be V-ed out and 
welded. He decided to have a hole drilled at the end of 
the crack to keep it from progressing. Where the chunk 
was broken out would have to be built up. A row of 
studs would serve as support for the bronze he would 
use to build it up with and strengthen the weld. The 
air pump would have to be replaced. 

The foreman walked away from the 5077 shaking his 
head. There was a lot of work needed to put the engine 
in condition to run again. How could he stay within 
his allowance and get the work done too? The master 
mechanic had said he would accept no excuse. 

Evans went back to the office to finish the bulletin he 
had started Saturday. He wrote out three machinists 
and helpers, one boilermaker and helper, one copper- 
smith and helper, three laborers. 

Three machinists—that would get Johnson, the best 
man he had on the drop-pit. That would slow up work 
on the 5091. Then the coppersmith was needed to finish 
the pipe work and put the jacket on. "The boilermaker 
would get Barton, the only man he could be sure of 
doing a good job of welding the broken cylinder. Well, 
if it had to be done, it had to be. He picked up the 
piece of clip with the list on it and started to walk over 
to the clerk's desk. 

The phone rang. “It’s the superintendent's chief clerk: 
wants to talk to you.” the roundhouse clerk said. 

"Hello . . . Yes." 

*... a pile driver and two ditchers, they'll be here 
this afternoon on the local." 

“O.K., we'll get started on them first thing tomorrow 
. .. Yes, I'll put all the men I can spare to work on 
them and get them finished soon as possible." 

When Evans hung up the receiver he was grinning 
as he hadn't in several davs. 

“Want me to make out the bulletin?” The clerk picked 
up the sheet with the list of men on it to be cut off. 

“Tear it up!” Evans said. 

“But what about the allowance?” the clerk asked. 
“Did you get it increased?” 

“Not exactly,” Evans grinned, “but there’ll be a pile 
driver and a couple of ditchers in here tomorrow to be 
overhauled. It’s going to take a lot of work to get them 
ready for spring work.” 

“T see,” John Harris nodded. Eight years as round- 
house clerk had taught him a few things. “I'll watch 
and see that all of the time that should be is charged to 
the pile driver and ditchers." 

“Just one thing," Evans paused in the doorway, “if 
those ditchers are gasoline driven, be careful about 
charging boilermakers’ time to them.” 

The foreman headed for the roundhouse whistling 
what purported to be “Casey Jones.” 

(Turn to next left hand page) 
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Bulletin No. 1 


ANNOUNCING 
AN IMPORTANT NEW SERVICE 


ASSUMING that every wheel turned out of every plant is as good 
as the best wheel turned out of any plant, no one can deny that the 


CHILLED CAR WHEEL 


is the most economical for railway service. 


A SCIENTIFIC inspection service has been inaugurated to accomplish this purpose 
and which covers every detail of manufacture. 


Five steps designed to assure the greatest possibility 
of uniformity of CHILLED CAR WHEELS 


1 A STRINGENT and standard set of manufacturing speci- 


fications with uniform interpretation and administration. 


9 ANN independent A.M.C.C.W. inspector stationed “at 


each wheel plant. 


3 DAILY operating reports from each plant covering every 
a manufacturing process. 


4 DETAIL analysis of daily reports by supervisory organization 
a at Chicago and prompt corrective measures where necessary. 


2. PERIODIC inspection of plant operation by supervisory staff. 


This scientific inspection service is already rapidly becoming effective. 


“EVERY WHEEL SHALL BE AS GOOD AS THE BEST” 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) — 


Reasons for Removing Flexible Staybolt Caps 


Q.—What are the reasons for removing the caps from flexible 
staybolts on a locomotive?—J. M. D. 


A.—The reasons for removing the caps from flexible 
staybolts on locomotive boilers are as follows: (1) To 
renew a broken staybolt; (2) to renew a fractured 
sleeve; (3) to inspect a staybolt; (4) to remove and 
reapply staybolts when applying new firebox sheets; (5) 
to replace a defective cap or cap gasket and (6) to com- 
ply with following I. C. C. rule: 

“23 Method of Testing Flexible Staybolts with Caps. 
Except as provided in paragraph (b) all staybolts having 
caps over the outer ends shall have the caps removed at 
least once every two years and the bolts and sleeves 
examined for breakage. Fach time the hydrostatic test 
is applied the hammer test required by Rules 21 and 
22 shall be made while the boiler is under hydrostatic 
pressure not less than the allowed working pressure. 

*(b) When all flexible staybolts with which any boiler 
is equipped are provided with telltale holes not less than 
94e in. nor more than 745 in. in diameter, extending the 
entire length of the bolt and into the head not less than 
one-third of its diameter, and these holes are protected 
from becoming closed by rust and corrosion by copper 
plating or other approved method, and are opened and 
tested, each time the hydrostatic test is applied, with an 
electrical or other instrument approved by the Bureau 
of Locomotive Inspection, that will positively indicate 
when the telltale holes are open their entire length, the 
caps will not be required to be removed. When this 
test is completed the hydrostatic test must be applied 
and all staybolts removed which show leakage through 
the telltale hole. 

“The inner ends of the telltale holes must be kept 
closed with fireproof porous material that will exclude 
foreign matter and permit leakage of steam or water, 
if the bolt is broken or fractured, into the telltale hole. 
When this test is completed, the ends of the telltale holes 
shall be closed with material of different color than that 
removed and a record kept of colors used. 

“(c) The removal of flexible staybolt caps and other 
tests shall be reported on the report of inspection Form 
No. 3 and a proper record kept in the office of the 
railroad company of the inspections and tests made. 

"(d) Firebox sheets must be carefully examined at 
least once every month for mud burn, bulging, and in- 
dications of broken staybolts. 

"(e) Staybolt caps shall be removed or any of the 
above tests made whenever the United States inspector 
considers it desirable in order to thoroughly determine 
the condition of staybolts or staybolt sleeves." 

Requirements a, b and c of Rule 23 are interpreted 
as follows: 

*(a) When locomotives are stored for one or more 
full calendar months, the removal of flexible staybolt 
caps for the purpose of inspection will be due after 24 
calendar months' service, provided such service is per- 
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formed within three consecutive years. Portions of 
calendar months out of service will not be counted. Time 
out of service must be properly accounted for by out- 
of-service reports filed with the United States inspector 
and notation of months claimed out of service must be 
made on the back of each subsequent inspection report 
and cab card. 

"(b) A locomotive stored when renewals of flexible- 
staybolt cap removals are due need not be given such 
test until immediately prior to being returned to service. 

"(c) When locomotives are being given their annual 
inspection and test, flexible staybolt caps should be re- 
moved at the time of making this inspection, if they be- 
come due for removal before another annual inspection 
is due, and their removal shown on Form 3. One of the 
principal reasons urged for extending the time for re- 
moval of flexible-staybolt caps from 18 months to two 
years was for the purpose of bringing the test due at 
every second annual inspection." 


Tests of Eleseo 
Tangential Steam Dryer 


Recent tests made by the Superheater Company, New 
York, with the Elesco Tangential steam dryer on mod- 
ern locomotives has shown the ability of this device to 
handle large quantities of water. The tests were made 


Tests of an Elesco Tangential Steam Dryer 


Test Nö. ———nm 1 2 
Steam flow through dry pipe, lb. per hr.............-. 34,562 35,073 
Water sprayed into dryer: 
Lb. per hr. 2... cc ccc eve nsccenceecceseresecescence 1,999 6,756 
Per cent ol paeioree s sarin s verres ms e nr S RR ra a aa 5.5 16.4 
Actual drop in superheat, deg. F.............. sees 11 36 
Calculated drop in superheat if sprayed water had not 
hick en separat l, deg. FE... eee mnn 24 
oisture in dry pipe: 
Lb. pet hr. ....... ce desee eor eee de aed ao soa 212 723 
Per cent ........... POPE SEES eee eee eee 
Moisture returned to boiler, lb. per hr............ esse 1,787 609 
Dryer efficiency, per cent... nnn 89. Bi 


by spraying water into the dryer, in quantities up to 
20 per cent of the water evaporated by the boiler. The 
amount of water sprayed into the-dome was accurately 
measured with a flowmeter and the drop of superheat 
was read on a pyrometer. The results obtained are 


Application of an Elesco tangential steam dryer 


shown in the accompanying table. Attention is called 

to test run No. 2, when 6,756 lb. of water were 

sprayed into the dome, equivalent to 16.4 per cent 

moisture and resulting in only a 36-deg. drop in super- 

heat. It is estimated that if it were not for the dryer. 

there would have been a 244-deg. drop in superheat. 
(Turn to next left-hand page) 
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Passenger Power 


Boston & Maine R. R. Southern Pacific Company 


Freight Power 


Kansas City Southern Ry. Pere Marquette Ry. 


Switching Power 


Youngstown & Northern R. R. Newburgh & South Shore Ry. 


1937 Lima Built Power 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


MITROPA 


SCHLAFWAGEN 


The modern Mitropa sleeping car 


C. & O. Huntington Storehouse 
Destroyed by Fire 


THE storehouse of the Chesapeake & 
Ohio shops at Huntington, W. Va., was 
destroyed by a fire of undetermined origin 
on November 28. Officers estimated the 
loss at $100,000, all of which is covered, 
however, by insurance. The blaze was 
confined to the storehouse proper by a 
protective fire wall and did not spread to 
the remainder of the shop building, which 
will remain in operation. The shop tele- 
phone system also suffered minor damage. 


Improvement Programs 


Atchison, Topeka & Santa Fe.—Directors 
of the Santa Fe have authorized the pur- 
chase of stainless steel passenger cars and 
Diesel locomotives to cost $4,800,000. 

Norfolk & Western—A program of 
general improvements for the immediate 
future, involving an expenditure of ap- 
proximately $3,700,000, has been announced 
by the Norfolk & Western. The program 
includes among other items the purchase 
of shop tools to cost about $200,000 and 
4,000 sets of improved (AB) air brakes 
for application to freight cars. 

St. Louis-Southwestern—Expenditure of 
$1,558,000 by the St. Louis-Southwestern 
for improvements to rolling stock and 
right-of-way in 1938 has been approved by 


NEWS 


the federal district court. Of this amount, 
$565,000 is for 50 freight cars and two 
passenger cafe cars and $157,000 is for 
shops and roundhouses. 


Locomotive Tire Manual 


In Circular D.V.-929 just issued by the 
A.A.R. Mechanical Division through the 
office of Secretary V. R. Hawthorne, the 
statement is made that one of the most 
important subjects before the mechanical 
department of American railways is that 
of locomotive tire work. Large sums of 
money are expended in the purchase, ma- 
chining and application of tires. 

Based upon the reports of tire failures 
from a large proportion of railroads of the 
country, the Committee on Locomotive Con- 
struction has been impressed with the lack 
of appreciation on the part of many shop 
mechanics, foremen, and even officers, of 
the existence of improper shop practices in 
effect, including care of tires in handling 
and storage, machining of tires and wheel 
centers, application and damage due to 
welding. It is essential that employees 
who are responsible for tire work in the 
shops and inspection on the line, should 
have a thorough understanding of their 
work. It is for this reason that this 
manual has been prepared and approved 
by letter ballot. It contains information 
for inspectors, mechanics and supervisors. 


* * x 


Equipment Depreciation Orders 


Tue Interstate Commerce Commis- 
sion recently issued another series of 
sub-orders and modifications of previous 
sub-orders in No. 15100, Depreciation 
Charges of Steam Railroad Companies, 
prescribing equipment depreciation rates 
for 11 railroads, including the Atchison, 
Topeka & Santa Fe and the Pittsburgh & 
Lake Erie. The composite percentages, 
which are not prescribed rates, range from 
3.34 per cent for the Washington Termi- 
nal to 10.2 for the Atlantic & Western. 

The Santa Fe's composite percentage of 
3.77 is derived from the following pre- 
scribed rates: Steam locomotives, 3.52 per 
cent; Diesel road locomotives, 6.33 per 
cent; Diesel switching locomotives, 4.75 
per cent; refrigerator and ice cars, 4.75 
per cent; other freight-train cars (wood 
underframe), 4.41 per cent; other freight- 
train cars (steel and steel underframe), 
3.59 per cent; stainless steel lightweight 
passenger-train cars, 3.89 per cent; other 
passenger-train cars, 29 per cent; floating 
equipment, 2.87 per cent; work equipment, 
4.8 per cent; miscellaneous equipment, 12.6 
per cent. The 3.66 composite percentage for 
the Pittsburgh & Lake Erie is derived from 
the following prescribed rates: Steam loco- 
motives, 3.8 per cent; freight-train cars, 

(Continued on next left-hand page) 
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Steel frame construction of modern Mitropa cars 


The structures are of the stressed skin type—Length over buffers, 77 ft. 1 in.; width overall, 9 ft. 434 in.; distance between truck centers, 53 ít. 
1 in.—Service weights: First- and second-class sleeping car ru ird 114,500 i la sleeper (3 berths each in 13 compartments), 117,700 
.; dining car, 112,4 . 


Railway Mechanical Engineer 
JANUARY, 1938 


January, 1938 RAILWAY MECHANICAL ENGINEER 41 


MODERN 
POWER 


...is Balanced Power 


The trend of Modern Locomotive design is definitety towards minimum 
weight on drivers, reduced dynamic augment, high starting and ac- 
celerating power and high horsepower capacity at high road speeds. 
»»To meetthese objectives the high horsepower required in the operat- 
ing range of speed is provided bythe main cylinders and the additional 
tractive effort required for starting and rapid acceleration to road 
speeds is provided by the Booster.» » Such a locomotive, operating at 
the high speeds and high capacities of modern railroading, insures 


lower track maintenance costs, increased economies of operation 


and maintenance and greater net returns from every train it hauls. 


All replacement parts furnished by Franklin Railway Supply Company are identical as to materials, design, 
clearances and workmanship with the parts they replace. They guarantee the same unfailing reliability of service. 


/ YORK CHICAGO MONTREAL 


3.68 per cent; passenger-train cars, 3 per 
cent; work equipment, 3.46 per cent; mis- 
cellaneous equipment, 18.26 per cent. 


Stainless Steel Exhibit in New 
York Museum 


Aw exposition of stainless steel has 
opened for a period of several months in 
the New York Museum of Science & In- 
dustry, Rockefeller Center, New York. 
The exhibit, which is sponsored jointly by 
the Electro Metallurgical Company, Unit 
of Union Carbide & Carbon Corp, New 
York, and the museum, portrays the his- 
tory, development, production, fabrication 
and uses of stainless steel products. Among 
the many fields of application receiving em- 
phasis is that of transportation equipment. 

In this connection, the "Shotweld" sys- 
tem of. joining stainless steel in the manu- 
facture of railroad rolling-stock is demon- 
strated by special operators, and sections 
of car structures are placed for inspection. 


Cuarites B. CorLiNs, assistant vice- 
president of the American Car & Foundry 
Co. at St. Louis, Mo., has resigned. 


A. E. Bmpr, vice-president of the Card- 
well-Westinghouse Company, Chicago, has 
been elected executive vice-president, and 
J. M. Hall, chief engineer, has been elected 
vice-president. 


SAMuEL F. Pryor, Jr, has been ap- 
pointed assistant to the president of the 
American Brake Shoe & Foundry Co. 
Mr. Pryor is also vice-president of the 
Southern Wheel Division of this company, 
with headquarters at New York. He is 
a director of many industrial organiza- 


Inc. 


muel F. Pryor, Jr. 


Greystone Studios, 
Sa 


tions, including the National Bearing 
Metals Corporation, and is director and 
chairman of the executive committee of 
the Vanadium Corporation of America. 
Mr. Pryor is 39 years old and has been 
associated with the American Brake Shoe 
& Foundry Co., Southern Wheel Division, 
since 1924, serving as molder's helper, 
molder, and assistant superintendent. He 
entered the sales department of the com- 
pany in 1927 and was elected vice-presi- 
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New Equipment Orders and Inquiries Announced Since the 
Closing of the December Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder is 
i , Co... ... viieiose even o Mie 3* 4-6-2 Montreal Locomotive Wor! 
Moins PEAN EEE ARTT 1 2-8-2 Baldwin Locomotive Works 
LOCOMOTIVE INQUIRIES 
Canadian National ....... «e waters 6 AES. 9 oo, dup ue euet PNE EE ET 
Chesapeake & Ohio...... nn n 14 18,000.gal. tenders — «mcn 
Norfolk Southern ...... nnn n 5 29400. Aegan ed esie See HOO Ree 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Louisiana & Arkansas....--.++++++ * 275 70-ton flatt American Car & Foundry Co. 


Freigut-Car INQUIRIES 


PASSENGER-CAR INQUIRIES 


Canadian National ....... nnn š 2,000 
Western Maryland ....... ` 500 
$ 100 
500 
Western Pacific ..... een n * 250 
100 
50 

Road No. of cars 
Canadian National ...... enn 5 


* These locomotives will have 20-in. by 28-in. 


250,000 lb. in working order. 


+ 6400 type, for service on the 
f For handling pulp wood. 


Supply Trade Notes 


dent in 1930. The American Brake Shoe 
& Foundry Co. consists of The American 
Brakeblok Division, Southern Wheel Di- 
vision, Ramapo Ajax Division, American 
Manganese Steel Division, and its affiliate, 
The National Bearing Metals Corporation. 


E. T. SCHROEDER, 1205 Syndicate Trust 
building, St. Louis, Mo., has been appoint- 
ed sales representative, in that territory, 
for the Hennessy Lubricator Company, 75 
West street, New York. 


Barn Browne, assistant to vice-presi- 
dent and N. T. McKee, general service 
manager of the Superheater Company, 
New York, have been elected vice-presi- 
dents, with headquarters, as heretofore, at 
New York. 


B. C. WiLKERSON, chief service engineer 
of The Superheater Company, has been 
appointed service manager, with headquar- 
ters at New York. During 1935 Mr. 
Wilkerson was in charge of the New 
England territory and on January 1, 1936, 
was appointed chief service engineer. 


Tue Trane Company, LaCrosse, Wis., 
has established a transportation department 
at 852 North Rush street, Chicago. J. 
Whalen of the Chicago branch and J. 
Hicks of the LaCrosse air-conditioning 
department have been transferred to the 
new department. 


Pur Huser, vice-president and assistant 
general manager of the Ex-Cell-O Corpo- 
ration, Detroit, Mich., and one of its or- 
ganizers in 1919, has been elected president 
and general manager to succeed N. A. 
Woodworth, who has resigned because of 
ill health. 


T. M. Ros, who has been in charge of 
Diesel sales to resale manufacturers for 
Fairbanks, Morse & Company, has been 
appointed manager of the Diesel sales 
division at Chicago. 


Box 

50-ton box 
50-ton gondolas 
50-ton hopper 
50-ton box 
50-ton flat 
50-ton gondola 


Type of car 
Mail and express 


69-in. driving wheels and will weigh 


cylinders, 


Grand Trunk Western. 


Murray B. Wirsox of the Detroit sales 
district office of the American Rolling 
Mill Company, Middletown, Ohio, has 
been appointed manager of the New York 
sales district, to succeed Cliff Spear, who 


has been forced to curtail his activities 
because of ill health. 


Joun F. MacExurrY, vice-president in 
charge of sales of the Pressed Steel Car 
Company, Inc., Pittsburgh, Pa., was elected 
president and a member of the board of 
directors, and George H. Fleming, who had 
served as director and vice-president in 
charge of the Pittsburgh office, was elected 
executive vice-president, at a recent meet- 


John F. MacEnulty 


ing of the board. Mr. MacEnulty began 
work with the Pressed Steel Car Company 
in February, 1899. He was appointed en- 
gineer of construction in 1903, and the fol- 
lowing year was transferred to the ew 
York sales department. In 1907 he was 
appointed general superintendent of the 
Western Steel Car & Foundry Co., a sub- 


(Continued on next left-hand page) 
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“et DERE 


WHARNCLIFFE VIADUCT 


HANWELL, ENGLAND 


The Wharncliffe Viaduct on the route of the Great 
Western Railway at Hanwell, England, consists of 
eight semi-elliptical brick arches of 70 feet span spring- 
ing from stone-capped piers. The base area of these 
piers is 252 square feet. This Viaduct was constructed 
one hundred years ago, 1836-1837. It is 896 feet in 
length and 65 feet high. It was named after Lord 
Wharncliffe as a compliment to the Chairman of the 


House of Lords Committee which authorized the rail- 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


road. This viaduct, originally constructed for two 
lines of way, was widened to take four tracks in 1875. 


* * * 


A complete Security Brick Arch in the locomotive firebox 
is essential to full fuel economy. To facilitate locomotive 
arch maintenance, the American Arch Company main- 
tains an adequate stock of Security Arch Brick at con- 
veniently located points throughout the country. 


THERE’S MORE TO SECURITY ARCHES THAN JUST BRICK 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


sidiary of the Pressed Steel Car Company, 
and two years later, was appointed general 
manager of the same company. In June, 
1912, Mr. MacEnulty was appointed sales 
manager of the Pressed Steel Car Com- 
pany and subsidiaries, and from January, 
1916, served as vice-president and a direc- 
tor until the company’s recent reorgani- 
zation, when he became vice-president in 
charge of sales of the Pressed Steel Car 
Company, Inc. 


Tue Ectirse Arr Brush Company, 
Inc., has removed its office and factory to 
390 Park Avenue, Newark, N. J., the build- 
ing formerly occupied by the company hav- 
ing been damaged by fire on December 14. 


Tur WarsoN-SriLLMAN Company, Ro- 
selle, N. J., has transferred its district sales 
office from Columbus, Ohio, to Detroit, 
Mich. J. C. Grindlay, western sales man- 
ager, is in charge of the new office, which 
is located in the Book building. 


W. E. WECHTER, assistant manager of 
the Oil & Gas Engine division of the 
Worthington Pump and Machinery Cor- 
poration, at Harrison, N. J. has been 
appointed manager of oil & gas engine 
sales, Atlantic division, to succeed R. L. 
Howes, resigned. Mr. Wechter now has 
his headquarters at 2 Park avenue, New 
York City. ` 


CuHarLes T. Riprey, former chief me- 
chanical engineer of the Atchison, Topeka 
& Santa Fe, has been appointed chief engi- 
neer of the newly organized Technical 
Board of the Wrought Steel Wheel In- 
dustry, which has its office in the South 
Michigan building, Chicago. This organi- 
zation was formed by the American Roll- 
ing Mill Company, the Bethlehem Steel 
Company, the Carnegie-Illinois Steel Cor- 
poration, the Edgewater Steel Company 
and the Standard Steel Works Company. 
The purpose of the board is to make an 
organized and co-ordinated attack on the 
technical problems presented by the in- 
creasingly difficult requirements of rail- 
road service, to collect full information 
regarding the performance of wheels and 
to establish channels of communication and 
co-operation between the wrought-steel- 
wheel manufacturers and the railroads on 
engineering problems. 


J. H. Van Moss, who has been ap- 
pointed western sales manager of the Am- 
erican Car and Foundry Co., with head- 
quarters at Chicago, as noted in the De- 
cember issue of the Railway Mechanical 
Engineer, was for many years connected 
with various railroads. In 1918 he served 
as eastern sales representative for the 
Pennsylvania Tank Car Company and the 
Pennsylvania Tank Line. During the pe- 
riod from 1918 to 1927 he gained pro- 
motion to the vice-presidency of both com- 
panies. Subsequently he was elected to the 
presidency of the Pennsylvania Tank Car 
Company, meanwhile retaining the vice- 
presidency of the Pennsylvania Tank Line. 
Early in 1927 he entered the service of the 
Shippers Car Line Corporation, subsidiary 
of the American Car and Foundry Co., and 
in October, 1934, became associated with 
the parent company as sales agent. In 
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December, 1936, he was appointed assistant 
vice-president of the American Car and 
Foundry Co. 


Ernest P. Waun, vice-president of the 
Griffin Wheel Company, Chicago, has been 
elected president, to succeed Frank L. 
Whitcomb, who has been elected vice- 
chairman of the board of directors. Mr. 


Ernest P. Waud 


Waud was educated at St. Paul's school, 
Garden City, Long Island, N. Y., and 
Cornell University. He entered the em- 
ploy of the Griffin Wheel Company in 
1905 as inspector of chilled railroad car 
wheels and was later appointed chief in- 
spector, department manager and assistant 
treasurer. In 1919 he was elected a vice- 
president, which position he has held until 
his recent election. Mr. Whitcomb has 
been associated with the Griffin Wheel 
Company since 1889. He was elected 
president in 1913, succeeding Thomas A. 
Griffin, who was the founder and first 
president of the company. 


J. Brookes SPENcER, president of the 
Ramapo Ajax Corporation and vice-presi- 
dent of the Southern Wheel Division of 
The American Brake Shoe & Foundry Co., 


(c) Bachrach 


J. Brookes Spencer 


has been elected vice-president of The 
American Brake Shoe & Foundry Co., with 
headquarters at New York. Mr. Spencer 
was born on January 15, 1888, at St. Louis, 
Mo., and was graduated from Yale Uni- 
versity in 1910. He entered the employ 


of the Southern Wheel Company, a sub- 
sidiary of The American Brake Shoe & 
Foundry Co. in 1917, and a year later 
became assistant to the vice-president of 
that company. Mr. Spencer was elected 
vice-president of the Southern Wheel 
Company in 1921, and in February, 1936, 
was elected president of the Ramapo Ajax 
Corporation, with headquarters at New 
York. 


THE Jones & LAUGHLIN STEEL Cor- 
PORATION now has in operation the first 
continuous mill in Pittsburgh for the 
manufacture of wide steel strip and sheets 
and steel plates. When operating at full 
capacity this new mill will provide em- 
ployment for 1,200 additional men. Some 
of the products of the mill will have rail- 
road uses, particularly in car construction. 
Its annual capacity is three-quarters of a 
million tons. The mill, costing $25,000,000, 
covers twenty-three acres, extending for 
half a mile along the Monongahela River. 


Obituary 


CHARLES GILBERT, vice-president and 
treasurer of the Scullin Steel Company, 
St. Louis, Mo., died on December 1 of a 
heart ailment. 


EvcENE J. BuFFINGTON, who retired as 
president of the Illinois Steel Company, 
Chicago, in 1932, died in that city on De- 
cember 9, following an operation. 


SrANLEv T. ScorrELp, assistant to vice- 
president of the United States Steel Cor- 
poration, died of polyneuritis in the Pres- 
byterian hospital, Chicago, on November 
30, at the age of 51 years. 


FRANK B. Brack, chairman of the board 
of directors and founder of The Ohio 
Brass Company, Mansfield, Ohio, died sud- 
denly of a heart attack at his home on 
December 19. He was 72 years old. 


Overton Bernard Capps, district sales 
manager of The Standard Stoker Com- 
pany, Inc., with headquarters at Baltimore, 
Md., died on December 4, at the age of 
57 years in the Protestant Hospital, Nor- 
folk, Va., after an illness of six months. 
Mr. Capps began his business career im 
1899, with the American Locomotive Com- 
pany at Richmond, Va. From 1910 until 
the time of his death, he was actively en- 
gaged in sales work with the Locomotive 
Stoker Company and The Standard Stoker 
Company, Inc. 


W. W. Rosser, president of the Rail- 
way Truck Corporation, Chicago, died of 
pneumonia on December 22. Mr. Rosser 
was born in Hutchinson, Minn., on Novem 
ber 4, 1877, and attended Hamline Uni- 
versity. He entered the employ of the 
Northern Malleable Iron Company, St. 
Paul, Minn., in 1901 and served the Wash- 
burn Company, Chicago, from 1903 n 
1905. He then entered the employ ° 
the T. H. Symington Company, of which 
company he was vice-president from 1915 
to 1919. From the latter year until 1 
he was vice-president of the Bradford a 
poration. In November, 1937, he became 
president of the Railway Truck Corpora 
tion. 

(Turn to next left-hand page) 
Railway Mechanical 0956 


A c —M 


J^NuAnv, 1938 


RAILWAY 


MECHANICAL ENGINEER 


43 


HE manufacture of high quality light-weight 
alloy steel forgings, as of any other high 
quality product, involves certain fixed costs. 
If these costs are reduced beyond a certain point, 
the product ceases to be “exactly right" and 
cannot deliver the proper dependable service. 


More than a century's experience in locomotive 
construction has taught the American Locomotive 
Company how to reduce these manufacturing costs 
to the safest possible minimum and yet meet the 
severest service requirements. 


Bear in mind that a locomotive is no better than 
its forgings—and the best forging you can buy 
costs you less in the long run. We feel confident 
that our completely modern facilities plus our 
skilled personnel can deliver the right kind of 
quality forgings at the lowest possible cost. 


General 


James Paut, who has retired as general 
superintendent motive power of the At- 
lantic Coast Line, was born in Lanark- 
Scotland. 


shire, He entered railroad 


James Paul 


service in 1885 with a predecessor of the 
Atlantic Coast Line as a car inspector help- 
er. Later he was transferred to the ma- 
chine shop as an apprentice. Mr. Paul 
subsequently served as air-brake repair- 
man, enginehouse foreman and then as gen- 
eral foreman. In 1906 he became master 
mechanic; in November, 1925, assistant 
superintendent of motive power, and in 
March, 1927, superintendent of motive 
power. He became general superintendent 
of motive power with headquarters at Wil- 
mington, N. C., in August, 1929, but for 
the past year, had been absent from his 
office, due to ill heaith. 


G. C. CunisTv, who has been appointed 
superintendent of motive power of the Il- 
linois Central at Chicago, as noted in the 
December issue of the Railway Mechan- 
ical Engineer, has had a record of more 
than 39 years of experience with the 


C. C. Christy 


Illinois Central, with which road he 
took his first position on June 1, 1898, 
as a painter apprentice at Water Val- 
ley, Miss. At the end of two years he 


4 


Personal Mention 


was transferred to the machine shop as 
a machinist apprentice. During the ensu- 
ing years Mr. Christy was advanced 
through various positions in the machine 
shop until October, 1911, when he became 
general foreman. In December, 1914, he 
was transferred to McComb, Miss., where 
he remained until July, 1917, when he was 
promoted to master mechanic, with head- 
quarters at Vicksburg, Miss. From No- 
vember 1, 1929, until his appointment as 
superintendent of motive power, he was 
superintendent of the car department, with 
headquarters at Chicago. 


K. F. Nystrom, who has been appointed 
mechanical assistant to the chief operating 
officer of the Chicago, Milwaukee, St. Paul 
& Pacific, as noted in the December issue, 
was born in Sweden in September, 1881, 
and was educated as a mechanical engi- 
neer at a Swedish university. Coming 
to the United States in 1905, he entered 
the service of the Pressed Steel Car Com- 
pany as a draftsman, serving with this 
company until 1909, when he joined the 


Karl F. Nystrom 


engineering staff of the Pullman Com- 
pany. After a short period of service 
with the latter company he became con- 
nected with the Southern Pacific in the 
car design department. In 1911 he be- 
came assistant mechanical engineer of the 
American Car & Foundry Company. 
Shortly thereafter he became mechanical 
engineer of the Acme Supply Company, 
and in 1913 became chief draftsman in the 
car department of the Grand Trunk (now 
part of the Canadian National). From 
1918 to 1920 he served as chief drafts- 
man in the car department of the Cana- 
dian Pacific, returning to the Grand 
Trunk at the end of this period as engi- 
neer of car construction. In 1922 he 
entered the service of the Milwaukee as 
engineer of car design, being appointed 
engineer of motive power and rolling stock 
in 1925. For a few months in 1927 Mr. 
Nystrom served as master car builder of 
the Milwaukee, then being appointed su- 
perintendent of the car department. As 
mechanical assistant to the chief operating 
officer, Mr. Nystrom will continue to have 
general supervision over the car depart- 
ment and, in addition, will supervise engi- 


neering, designing, construction and co- 
ordination of facilities in the mechanical 
department. Mr. Nystrom is president of 
the Car Department Officers Association. 


Otto JABELMANN, who has been ap- 
pointed to the newly created position 
of assistant to the president in charge 
of research of the Union Pacific, is a 


Otto Jabelmann 


native of Cheyenne, Wyo., Mr. Jabelmann 
started service with the Union Pacific in 
1906 at the age of 16 as a caller in the 
enginehouse at that point. He has been 
in the service of this company continu- 
ously since that time, with the exception 
of three years during which period he 
attended the University of Michigan. Ad- 
vancing through various positions in the 
mechanical department, Mr. Jabelmann 
was appointed superintendent of shops of 
the Union Pacific Railroad in 1925. Eight 
years later he was promoted to assistant 
general superintendent of motive power 
and machinery of the system, which posi- 
tion he was holding in 1936, when, with 
the same title, he was placed in charge of 
the Union Pacific’s newly established re- 
search bureau. Work that has been car- 
ried out under the supervision of Mr. Jab- 
elmann includes the design of this com- 
pany's various streamliners, the turbine- 
electric locomotive which is now nearing 
completion, the new 5,400-hp. Diesel-elec- 
tric locomotives, the lightweight Challenger 
trains, lightweight freight cars, new light- 
ing and air-conditioning methods, etc. 


LEE RoBrNsoN, who has been appointed 
superintendent of equipment of the Illinois 
Central at Chicago, as announced in the 
December issue of the Railway Mechanical 
Engineer, was born in Clay Center, Kan, 
and after a public school education in Kan- 
sas City, served as an assistant instructor 
in manual training. Subsequently he left 
educational work to become a draftsman 
with a firm of consulting bridge engineers 
in Kansas City. His railroad career be- 
gan as a draftsman and special apprentice 
with the Kansas City Southern at Pitts- 
burg, Kan. Later he served three years 
in the mechanical department of the Mis- 
souri Pacific at St. Louis, Mo., and three 

(Continued on next left-hand page) 
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The BARBER 


Lateral Motion Device 


High Carbon 
Steel Rollers 


Drop Forged 
Roller Seat 


HE Barber Lateral Motion Device is the only 
practical device providing lateral motion without 
the use of dangerous wearing parts found in conven- 


have tional "swing hanger” trucks. 

st It clears the way for safe lateral motion in freight 

won cars . . . where it is so badly needed to increase wheel 
life and to decrease costly maintenance, accidents and 

delays. 


The difference in cost of a rigid truck and one equipped 
with Barber Lateral Motion is so small that the device 
quickly pays for itself out of savings resulting from con- 
tinuous, more economical car service. 


Truck Cut Away 
Sbowing Lateral Motion 
Device in Position 


STANDARD CAR TRUCK COMPANY 


332 SOUTH MICHIGAN AVENUE CHICAGO, ILLINOIS 


years with the St. Louis-San Francisco at 
Springfield, Mo. He entered the service 
of the Illinois Central in charge of gen- 
eral engineering work connected with the 
maintenance and design of locomotives and 


Lee Robinson 


cars, subsequently holding the positions of 
mechanical valuation engineer and shop 
engineer. On March 10, 1930, he was ap- 
pointed to the position of assistant to the 
general superintendent of motive power at 
Chicago, which he was holding at the time 
of his recent promotion to superintendent 
of equipment. Mr. Robinson was president 
of the Western Railway Club for the year 
1935-36. 


Tuomas H. Durry has been appointed 
assistant fuel service engineer of the Ches- 
apeake & Ohio, with headquarters at Rich- 
mond, Va. 


T. C. BarpwiN has been appointed su- 
perintendent of motive power of the New 
York, Chicago & St. Louis, with head- 
quarters at Cleveland, Ohio, succeeding 
J. J. Maginn, deceased. 


Emm Von BrmcEN, general air-brake, 
steam-heat and lubrication engineer of the 
Illinois Central, has been appointed to the 
newly created position of assistant to the 
vice-president and general manager—re- 
search, with headquarters as before at Chi- 
cago. In his new position, Mr. Von Ber- 
gen will make observations and studies 
with the view of accomplishing economies 
and improvements in the various phases 
of the company's operations. 


Master Mechanics and 
Road Foremen 


Frank J. Toppinc, general foreman of 
the Hinton (W. Va.) locomotive shops of 
the Chesapeake & Ohio, has been pro- 
moted to the position of assistant master 
mechanic, Hinton division. 


Joan D. Davenport, master mechanic 
of the Hinton division of the Chesapeake 
& Ohio, with headquarters at Hinton, W. 
Va., has been appointed master mechanic 
in charge of the Hinton and Clifton Forge 
divisions. 

G. H. Nowe tt, who has been appointed 
district master mechanic of the Canadian 
Pacific at Vancouver, B. C., as noted in 
the November issue of the Railway Me- 
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chanical Engineer, was born on Novem- 
ber 13, 1884, at Montreal, Que. He en- 
tered the service of the Canadian Pacific 
on July 2, 1899, as a machinist apprentice 
at Montreal, and completed his apprentice- 
ship on July 2, 1904. On January 15, 
1913, Mr. Nowell was promoted to the 
position of erecting shop foreman at 
Ogden, Alta. He became locomotive fore- 
man, with headquarters at Cranbrook, on 
September 4, 1915; division master me- 


C. H. Nowell 


chanic on December 5, 1915, with head- 
quarters at Nelson, B. C., also at Revel- 
stoke, B. C., Lethbridge, Alta, and Re- 
gina, Sask. He was appointed district 
master mechanic at Moose Jaw, Sask., on 
July 1, 1936, and district master mechanic 
at Vancouver, on October 16, 1937. 


T. C. Snonrr has been appointed master 
mechanic of the Nickel Plate district of 
the New York, Chicago & St. Louis, with 
headquarters at Conneaut, Ohio. Mr. 
Shortt's former position of assistant to 
superintendent motive power has been abol- 
ished. 


Car Department 


JosePH A. Derre, who has been appoint- 
ed superintendent of the car department 
of the Chicago, Milwaukee, St. Paul & 


Joseph A. Deppe 


Pacific, has been associated with the 
Milwaukee for more than 35 years. He 
entered the service of this company in 
April, 1902, as a helper, later serving as 
an inspector, billing clerk, and chief clerk 
to master car builder. In March, 1918, he 


became assistant to master car builder and 
two years later became general superin- 
tendent of the freight-car-shop depart- 
ment. In December, 1920, Mr. Deppe was 
promoted to the position of assistant mas- 
ter car builder and in August, 1927, was 
appointed assistant superintendent of the 
car department, with headquarters at Chi- 
cago. 


P. P. BARTHELEMY, assistant master car 
builder of the Great Northern, has been 
promoted to master car builder, with head- 
quarters as before at St. Paul, Minn., to 
succeed C. H. Putnam, who has retired. 


R. Knorr, shop superintendent of the 
Erie at Susquehanna, Pa., has been ap- 
pointed supervisor of car repairs of the 
Western district, with headquarters at 
Cleveland, Ohio, to succeed C. Rhodes. 


C. Ruopes, supervisor of car repairs of 
the Western district of the Erie at Cleve- 
land, Ohio, has been transferred to the 
Eastern district with headquarters at 
Cleveland, to replace W. H. Middaugh, 
supervisor of car repairs at Port Jervis, 
N. Y., who has been transferred to other 
duties. 


Shop and Enginehouse 


J. F. McMUuLLEN, division car foreman 
at Buffalo, N. Y., has been appointed shop 
superintendent of the Erie, with headquar- 
ters at Susquehanna, Pa., to succeed R. 
Knorr. 


Purchasing and Stores 


Joun J. Conn, assistant general pur- 
chasing agent of the Atchison, Topeka & 
Santa Fe System, with headquarters at 


Moffett 


John J. Conn 


Chicago, has been appointed general pur- 
chasing agent, to succeed Michael J. Col- 
lins, deceased. Mr. Conn has been in the 
service of the Santa Fe continuously for 
nearly 39 years. He was born on February 
13, 1874, at Chicago, and graduated in 1889 
from St. Patrick's Commercial Academy. 
He entered the service of the Santa Fe 
in February, 1899, as an office boy in the 
purchasing department, where he later 
served in various clerical capacities. In 
January, 1907, Mr. Conn was promoted to 
chief clerk in the same department and 
about three years later became assistant 
general purchasing agent. 
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Grandfather took staybolt 


We aya 
ae S 


necessity—he had to! » » » But with the materials 


renewals as an expensive 


he had, today's locomotives just couldn't be oper- 
ated. » » » Modern locomotive service, with high 
boiler pressures, large fireboxes and long, contin- 
uous service, must have staybolt material of high 
tensile strength, high corrosion resistance, high 
resistance to vibration and fatigue. » » » Agathon' 
Alloy Staybolt Steel is such material. It withstands 


RERUBUIGSTEEL 


PERCEP PE ahs Bi eds ahs DIVISION 


Li 


STEEL AND TUBES, INC. + 


the complex stresses that only a firebox can impose. 


It increases mileage per staybolt and reduces costs. 
It increases dependability and safety of perform- 
ance. » » » Agathon Alloy Staybolt Steel, like all 
Republic locomotive materials, assures longer ser- 
vice life and economy of locomotive maintenance. 
» » » Our metallurgists will be glad to consult with 
you. Address Department RG. Republic Steel Cor- 
poration, General Offices: Cleveland, Ohio, Alloy 


Steel Division, Massillon, Ohio. » » »*Reg. U. S. Pat. Off. 
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UNION PACIFIC 


T of the Union Pacific 4-8-4 passenger locomotives 


LI 
n | Pacific 


"HE American Locomotive Company recently delivered 
) the Union Pacific 20 passenger locomotives of the 
4 type which were designed throughout for speeds 
ip to 90 m.p.h. They are being run at average road 
ipeeds of 60 m.p.h. and have given satisfactory per- 
mance at speeds in excess of 100 m.p.h. main- 
ined in several instances on down grades. These loco- 
tives develop a starting tractive force of 63,600 Ib. 
they have a total engine weight of 465,000 Ib., of which 
200 Ib. is on the engine truck, 270,000 lb. on the 
"drivers and 113,800 Ib. on the trailing truck. The tender 
"an working order weighs 366,500 Ib. The driving wheels 
are 77 in. in diameter; the cylinders are 2475 in. by 32 
in., and the overall length is 110 ft. 7% in. The boiler, 
which carries a working pressure of 300 Ib. per sq. in., 
has a combined heating surface of 6,070 sq.ít. and the 
firebox has a grate area of 100.2 sq.ft. 


Frames and Running Gear 


The frames are one-piece steel castings made by the 
General Steel Castings Corp., which include cylinders, 
back cylinder heads, main air reservoirs, supports for 
the air pumps, supports for the guides, and supports for 
the reverse gear brackets. The front bumper is a steel 
casting, separate from the body. 

One of the outstanding features of these locomotives 
is the side-rod design, which is a development of the 
Union Pacific. As shown by the drawings, the side 
rods have no knuckle joints on the front and back sec- 
tions. The rear end of the front side rod is 2946 in. 
wide and is mounted between the jaws of the front end 
of the intermediate rod with 346 in. total clearance. A 
brass bushing is pressed in the rear end of the front side 
rod and this runs on a steel bushing pressed in the jaws 
of the intermediate rod which, in turn, runs on the usual 
floating bushing on the pin. The back side rod is a 
duplicate of the front side rod, the front end being 2746 
in. wide, and fits between the jaws at the back end of 
the intermediate rod. The outer ends of the front and 
back side rods, as well as the back end of the main rod, 
are channeled to reduce weight to a minimum. 
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Heavy Passenger Locomotives 


American builds 4-8-4 type 
which weighs 465.000 Ib. and 
develops 63,600 Ib. tractive 
force... Unusual features include 
cab supported entirely on the 
boiler and side rods without 
the usual knuckle joints at the 
intermediate- rod connections 


The driving wheels are of the Alco Boxpok type and 
are cross-counterbalanced on the main drivers only by 
auxiliary blocks set at right angles to the main counter- 


balance. The total reciprocating weight on each side is 
2,060 lb. The over-balance per wheel on the front 


drivers is 213 lb.; on the intermediate drivers, 215 Ib. ; 
on the main drivers, 163 Ib.; and on the back drivers, 
207 Ib. The dynamic augment at 90 m.p.h. on the front 
driver is 14,900 Ib.; on the intermediate driver, 15,000 
lb.; on the main driver, 11,400 1b., and on the back 
driver, 14,500 Ib. 

The driving boxes are fitted with Timken roller bear- 
ings and one-piece Timken bearing housings. The first 
and third drivers are equipped with Alco lateral cushion- 
ing devices. The driving axles are of low-carbon nickel 
steel, quenched and tempered, and have ground wheel fits 
and journals. The main drivers are hollow bored 4 in. 
and have 1334-in. journals, while all the other axles are 
hollow bored 3% in. and have 125$-in. journals. The 
engine-truck and trailer-truck axles are of medium car- 
bon steel and also have ground journals. The front 
drivers have 5¢-in. lateral on each side; the main drivers 
have Lj-in. lateral on each side, and the Nos. 3 and 4 
drivers have 34 6-in. lateral on each side. 

'The spring suspension on each side is snubbed by two 
outer coil Class G springs set in tandem beneath a cross 
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The front end of the back side 

rods and the back end of the front 

side rods are tongued to fit be- 

tween the jaws of the intermedi- 

ate sections and run directly on 

the crank pins, thus eliminating 
knuckle joints 


equalizer located ahead of front driving-wheel axle, and 
by one outer coil Class G spring on the lower end of the 
hanger at the rear end of the trailing truck. 

The valve gear is of conventional Walschaert design. 
The Franklin Ragonnet Type E reversing gear, with a 
10-in. cylinder, is used on 15 engines, while the remain- 


General Dimensions, Weights and Proportions of the 
Union Pacific 4-8-4 Type Locomotives 


Railroad :... fs haces peera a a a a Union Pacific 
Bumlder 20:922 qi uA AAEE A PI OE SE American Locomotive Co. 
Type of locomotive .. 6 assi rra Ra pep TA -8- 
Road number i508: 40 sacs etes ID een 800-819 
Date DUR 2. dvor sot au ya ea ale os vea July-September, 1937 
Dimensions: . 
Height to top of stack, ft. and in. ........... 16- 0 
Height to center of boiler, ft. and in. ....... 10-7 
Width overall, ft. and in. .................. 10-11 
Cylinder centers, in. 5.6 sa ois cidade kes Aotea 92 
Weights in working order, lb.: 
On drivers priora site. Ro aelEe did pMia 270,000 
On front truck ae ces eiie ae dele Res 81,200 
On trailing truck: 5u.5.iszeny occ 2 ea rii. 113,800 
TOL BORING cose xe dA reo» DC CO DOESN 465,000 
JOBder  Lieaco rates exa A CM Sah Me 366,500 
Wheel bases, ft. and in.: 
Driving oos: 21- 6 
Total engine .. : 49- 3 
Engine and tender, total ................... 97- 6 
Wheels, diameter outside tires, in.: 
Driving. ESSI Is Deer ddttadeer ds 77 
Front truck 36 
Trailing truck (rear wheel) 45 
Trailing truck (front wheel) 36 
Engine: 
Cylinders, diameter and stroke, in. .......... 24x32 


The cab interior—The cab is supported completely on the boiler 
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Valte Rear Divus ixus eno D ron EOS 


Maximum travel, in. 7 
Steam aD; D. aoaaa Scis s disc Store ET I8 scare 1 
Exhaüst lap, ists: 0 echter v) 
TAILS" veeppbdeiceneet ses o DR RICRTR'e TE aS 16 
Boiler: 
"Type S d oer d eC T eis AM Ve ani Eu AQ ra Conical 
Steam pressure, lb. per sq. in. ......... s.s. 300 
Diameter, first ring, inside, in. ............. 868/16 
Diameter, largest, outside, in. .............. 102 
Firebox length, in. 2-5. erento enim 1501/;. 
Firebox! width; 1n. 452 pe etie rne mates vis 963/16 
Height, mud ring to crown sheet, back, in 76 
Height, mud ring to crown sheet, front, in 90% 
Combustion chamber length, in. ............. 72 
Tubes, num and diameter, in. ............ 201- 2% 
Flues, number and diameter, in. ............ 58- 5% 
Length over tube sheets, ft. and in. ......... 20- 6 
Füel. 4555 vin cst ue renrhI cea cats SIS ERE Soft coal 
Stoker! Jovevesesaesovessetsseons np eesieas Standard type BK 
Grates: AYE aore oere AA T TOLEDO irebar 
Grate areas. aq. [to sencia ce er eer hs Ini 10 
Heating surfaces, sq. ft.: 
Firebox and combustion chamber ........... 422 
Arch tubes. as veeke a eut T 57 
Firebox totals sye tean se the Saito AOV MEI 479 
Flues.and tubes: i.....2.. m hen menus le 4,118 
Evaporative,’ total! asoson ra En Er eras 4,597 
E MAETI E TE e op ced ns 1,473 
Combined evap. and superheat. ............. 6,070 
Tender: 
Style or type cache sais Tue eer Y MCPES U-shape 
Water capacity, U. S. gal. ................. 20,000 
Fuel capacity, tong ..:........-. 3 nre 2 
TUCKS, 25545 6s bmexes rinse pem t s qi wea He et t 12-wheel 
General data: 
Rated tractive force, engine, 85 per cent, lb... 63,600 
Weight proportions: 
Weight on drivers = weight of engine, per cent 58.00 
Weight on drivers--tractive force .......... 4.25 
Weight of engine — combined heating surface. 76.5 
Boiler proportions: 
Firebox heating surface, per cent of combined 
heating "surface ci vocet ehe venne 7.9 
Tube-flue heating surface, per cent of combined 
heating -surface sie. vus okie de ores 67.8 
Superheating surface, per cent of combined 
héáating--aurface. 025. o, aiio cd ad pete nto were 24.3 
Firebox heat. surface grate area .......... 4.78 
Superheat. surface grate area ............ 14.7 
Tube-flue surface -+ grate area .............. 41.1 
Comb. heat. surface — grate area ........... 60.5 
Tractive force-- grate area ................ 635.0 
Tractive force = combined heating surface ... 10.5 
Tractive force X diam. drivers -- combined 
heating “surface: 5. sesiserves sa eaa 808.5 


ing five engines are equipped with Alco Type G reverse 
gear. The engines are designed to operate at 80.8 per 
cent cut-off. 

The guides and crossheads are of multiple ledge design 
and are surfaced with pure tin. The main rods, side 
rods and crank pins are of low-carbon nickel steel, 
quenched and tempered. The crosshead pin is of 
medium-carbon steel and is ground. The piston rods are 
of low-carbon nickel steel and have ground tapered fits. 

The pistons are of solid rolled steel in Z-section, fitted 
with the Locomotive Finished Material Company's com- 
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bined bull ring and packing rings. The valve chambers 
are fitted with Hunt-Spiller bushings and the valves are 
of Hunt-Spiller lightweight design with duplex packing 
rings. Paxton-Mitchell packing is used on both valve 
stems and piston rods. 

The locomotives have Alco four-wheel engine trucks 
with inside SKF roller bearings and cast-steel wheels. 
The trucks are equipped with lateral resistance of the 
geared roller type. These are built with a low initial 
resistance, gradually building up to a higher resistance 
which becomes constant after about 1 in. of lateral move- 
ment. The vertical damping device which is built into 
cach side of the engine truck consists of fiber discs 
mounted on a horizontal spindle at each side of the truck 
frame. Between the fiber discs are two rotating metal 
plates, projecting from each of which is a tongue by 
which it is connected to the end of the bolster, by link- 
age. The links are on opposite sides of the spindle about 
which the plates rotate. Any vertical movement of the 
bolster with respect to the truck frame, therefore, causes 
the discs to rotate in opposite directions, a movement 
which is restrained by the adjustable friction load on the 
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dises imposed by a coil spring on the horizontal spindle. 

The trailer truck is of the Commonwealth four-wheel 
Delta type. The centering device on this truck is de- 
signed to produce an initial resistance of 8 per cent which 
builds up to a constant resistance of 16 per cent. The 
trailer-truck wheels are fitted with SKF roller-bearing 
journal boxes of the outside type. The rear trailer 
wheels which are 45 in. diameter have cast-steel centers, 
while the front wheels of 36 in. diameter are rolled steel. 
quenched and tempered. 

The engines are equipped with 815-in. air compressors 
and a main reservoir with a capacity of 91,000 cu. in. 
Clasp type brakes are used on the trailer-truck wheels, 
while the brakes on the drivers consist of a single brake- 
head design with double shoes. The braking ratios are 
60 per cent on the drivers and 45 per cent on the trailer- 
truck wheels. 

National spring washers of the heavy track type are 
used on guides and binders, smokebox front end, stack 
and extension, trailer pedestal binders, tender-truck ped- 
estal binders, pipe clamps, running board and cap bolts, 
and pilot-beam bolts. A large proportion of the bolts 
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used in the locomotive—such as those used in the trailer- 
truck pedestal caps, smokebox ring, all finished tapered 
bolts, boiler studs, cylinder heads, steam-chest studs, ec- 
centric-crank bolts, frame bolts, steam-pipe bolts and 
studs, exhaust pipe, reverse-gear bracket, exhaust-steam 
injector, air pumps and force-feed lubricator—are of 
nickel steel. Chrome-nickel steel is used for injector- 
check studs, main-rod-wedge bolts, engine-truck pedestal 
thimble bolts, front crank-pin collar bolts, guide bolts 
and pedestal cap bolts. 
Lubrication 

Each locomotive is equipped with one two-feed hydro- 
static lubricator for the stoker, one of the feeds being 
blank. Ten of the engines are equipped with Nathan 
mechanical lubricators, while the other ten are equipped 
with Detroit mechanical lubricators. The air pumps are 
lubricated by a six-feed, force-feed mechanical lubricator 
furnished by the Westinghouse Air Brake Company. 
Soft grease lubrication is used for motion work, the bell, 
spring rigging, brake rigging and engine- and trailer- 
truck surfaces. 

On those engines equipped with Nathan mechanical 
lubricators, a DV-4 20-pt. model is used on the right 
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The Boiler 


The boiler is conical in form with an inside diameter 
at the first course of 8634, in. and an inside diameter 
at the third course of 100 in. It has a 30-in. steam space 
over the crown sheet. The barrel courses, welt strips and 
roof sheets are of silico-manganese steel which has a 
tensile strength of 70,000 Ib. per sq. in. The inside di- 
mensions of the firebox are 150!4g in. by 96946 in., 
and the length of the combustion chamber is 72 in. There 
are five 4-in. arch tubes. The fuel is burned on Firebar 
grates fed by a Standard type BK stoker. 

The side sheets and crown sheets are separate and are 
joined by welding. The inside throat sheet and com- 
bustion chamber are welded into the crown and side 
sheets. Flannery flexible staybolts are applied as 
follows: 166 in the throat sheet; 278 in the back head; 
432 in the side sheets, and 656 in the crown sheet—a 
total of 1,532. These staybolts are of Lewis iron on 
six engines, Ewald iron on four engines, Burden iron 
on five engines, and Ulster iron on five engines. The 
rigid staybolts on each of five engines are of Lewis, 
Ewald, Ulster and Burden iron, respectively. All water-. 
space rigid and flexible staybolts are hollow drilled. Seal 
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side, while a DV-5 26-pt. model is used on the left side. 
From the lubricator on the right side one feed runs to 
the top of the cylinder barrel, one feed to the bottom 
of the cylinder barrel, two feeds to the steam chest and 
one feed to the throttle pilot valve, all these feeds being 
fitted with atomizers, From the lubricator on the left 
side eight feeds run to the driving boxes, with a four- 
way divider in each line, to feed oil to the two pedestal 
faces and to both sides of a Franklin snubber wedge. 
Two feeds run to the trailer truck, each line having a 
four-way divider, thus furnishing lubrication for the 
eight pedestal faces. One feed with a four-way divider 
furnishes lubrication for the guides. 

On those engines equipped with Detroit mechanical 
lubricators a Model A 24-pt. unit is used on the right 
side and a Model B 32-pt. unit is used on the left side. 
The lubricator on the right side has four feeds to the 
cylinders through four-way dividers and high-pressure 
checks, two feeds to the steam chest, and one feed to 
the throttle pilot valve. The lubricator on the left side 
furnishes lubrication for the same parts as explained 
tor the Nathan lubricator. 
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welding is employed on both the inside and outside sheets 
at the mud-ring corners and at the junction of the longi- 
tudinal and circumferential barrel-course joints, accord- 
ing to the builder's practice. 

The locomotives have 201 tubes of 274 in. diameter 
and 58 hot-rolled seamless-steel 514-in superheater flues. 
The length of flues and tubes is 20 ft. 6 in. The tubes 
have a heating surface of 2,415 sq. ft.; the flues, 1,703 
sq. ft. ; the firebox, 422 sq. ft.; the arch tubes, 57 sq. ft. 
The superheating surface 1s 1,473 sq. ft. 

Each of the locomotives is equipped with one Nathan 
non-lifting injector, one Sellers exhaust steam injector, 
and Nathan 3-in. and Sellers 3-in. boiler checks, each 
of 10,000 gal. per hr. capacity, on the right and left side 
of the locomotive, respectively. The pipes to the check 
valves are led into recesses in the side of the smokebox 
sheets to assure unobstructed vision from the cab. 
The injector steam pipes on the right side are set down 
to the running board and under the jacket to improve 
the engineman's vision. 

The locomotives are each equipped with an Elesco 
tangential steam dryer in the dome; a Franklin firedoor ; 
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American arch brick; two Wiltbonco reflex type water 
glasses; Prime gage cocks; Hancock and Lukenheimer 
valves; Wilson blow-off cocks; two Nathan No. 2 drop 
plugs at the lowest point in the crown sheet; individual 
saturated-steam drypipe for the whistle, and American 
front-end throttle. The front end is the Master Mechanic 
type with the railroad company's standard exhaust pipes 
and 24-in. stack. 

The boiler is supported between the No. 2 and 3 driv- 
ers and at the front and rear of the firebox by bearers 
with sliding shoes which float in oil. A cast bracket is 
bolted to a Tee, which is rigidly secured to a liner over 
the bearer, which is in turn attached to the boiler. A 
sheet-metal casing is attached to the bed, completely en- 
closing the shoe, and is oil-tight to retain the oil bath. 
The cover attached to the firebox support slides over 
the casing openings in the top of the cover. 

The cab, as noted on the erecting drawing, is entirely 
supported from the locomotive boiler and not from the 
frames. The cab floor is supported by a separate cast- 
ing which forms also the support for the stoker, grate 
shaker fulcrums and brake pedestal. The running boards 
are of %g¢-in. plate, perforated with l-in. holes. 


The Tenders 


The tenders have cast-steel water-bottom underframes. 


with U-shaped tanks, each having a capacity of 20,000 
gallons of water and 25 tons of coal. Five of the ten- 
ders are equipped with Buckeye six-wheel trucks, while 
the remaining 15 are equipped with Commonwealth 
six-wheel trucks, all fitted with SKF roller bearings. 
The engine-tender connections are Unit safety bars 
with Franklin type E radial buffer. At the rear end, 
the tenders are fitted with Miner A5XB draft gears, 
A. S. F. cast-steel coupler yokes, and National Malleable 
& Steel Casting Company swivel-butt couplers. The 
tanks have four manholes, with a wooden platform 
around each hole. Simplex unit-cylinder clasp brakes 
with double brake shoes are fitted on the trucks. 


Partial List of Materials and Equipment on the 
Union Pacific 4-8-4 Type Locomotives 


Locomotive bed casting ........... General Steel Castings Corp., Eddy- 
stone, Pa. 
Staybolt iron, flexible stays ....... (6) Lewis Bolt & Nut Co., Minne- 
apolis, Minn. 
(2 Ewald Iron Co., Louisville, Ky. 
5) Burden Iron Co., Troy, N. Y: 
: Ta (5) Ulster Iron Works, Dover, N. J. 
Staybolt iron, rigid stays ......... (5) Lewis Bolt & Nut Co., Minne- 
apolis, Minn. 
(5) Ewald Tron Co., Louisville, Ky. 
(5) Burden Iron Co., Troy, N. Y. 
(5) Ulster Iron Works, ver, N. 
Flexible staybolts ................ Flannery Bolt Co., Bridgeville, Pa. 
Fite brick: owas ogee canes fovea weed American Arch Co., Inc., New York 
ruo Jc c Franklin Railway Supply Co., Inc., 
New York 
Superheater, Type A ............ The Süperlicater Company, New 
or! 
Superheater flues ............Lsuu. (5) Sete ers one Co, Mil. 


(10) Nee Tube Co., Pittsburgh, 


Pa. 
(5) Jones & Laughlin Steel Corp., 
Pittsburgh, 
Stoker, Standard BK ............ Standard Stoker pm Inc., New 
or 
Grates, Firebar ................. Waugh Equipment Company, New 
or! 
Smokebox hinges. cast-steel, front.. The Okadee Company, Chicago 
Front-end throttle ............... American Throttle Co., Inc., New 
or 
Boiler drop plug ........... aU RA Nathan Mfg. Co.. New York 
Boiler tubes .................uss. (5) Globe Steel Tubes Co, Mil. 
waukee, Wis. 
(5) National Tube Co., Pittsburgh, 
(5-Electrunite) Steel & Tubes, Inc., 
leveland, Ohio 
(5) Jones & Laughlin Steel Corp., 
" Pittsburgh, Pa. 
Washout plugs .................. (10) The Prime Manufacturing Co., 
filwaukce, Wis. 
(10) Huron Mfg. Co. Detroit, 
Mich. 
Railway 
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pipe 
Injector, non-lifting (one per loco- 
motive) 


Exhaust steam injector (one per lo- 
comotive) 


eee eee ttn ng oe 


Lagging, 


Strainers for exhaust steam injectors 


Blow-off cocks with sludge remover. 
Feed pipe strainer .......... eese 
Boiler check: 
Right side .... 
Left: side scissor rn 


Water gages, reflex type, Wiltbonco 
(two per locomotive) 

Steam gage; Back pressure cut-off 
control gage; Safety valves.. 


Elesco tangential steam dryer 
Lightweight valve, 12 in. diameter, 
with H-S, Duplex sectional 
valve packing rings ........ 


Blower valve, stoker valve 


Valves sorgarri EIU EE 
Gage cocks .............. MESE 
Steam-heat equipment: 


Steam-heat valve and steam heat 
gage 


Pressure reducing valve 


Flexible joints between engine 
and tender ............ A 


tender 


Wovenstone on flexible connections 
between engine and tender 
and on exhaust steam pipe to 
Sellers injector ........... . 


Fiberglass insulation in cab (excep 
roof) and cab ventilators, side 


Clear vision window and cab storm 
windows 


Engineman's 
Bell Ringer 
Whistle 


Reverse gear: 
Ragonnet Type E 


Alco Type G 


Joints in steam line to reverse gear. 
Cylinder cocks ................. ws 


Cylinder cock mufflers 
Cylinder and piston-valve bushings.. 


Comb. bull and bronze 
packing rings 


"T" type 


Piston rod and valve-stem packing.. 
Commonwealth four-wheel Delta 
type truck ............ ees 


Cast-steel engine truck, four wheel, 
«P. type coc cece cece eee 

Driving wheels, Boxpok 

Enginetruck wheels, rolled 


Front trailer-truck wheels rolled .. 


Chrome-vanadium 


Springs, Elliptic, 

and others 
Spring washers .................. 
PRAE ros trailer-truck roller bear- 


Unit ^ safety drawbar and radial 
uffer, type E cise yrei eah 

Lateral cushioning device 

Lubricators, mechanical 


Shoes and wedges, automatic com- 
pensator and snubber 


Union Asbestos & Rubber Co., Chi- 
cago 


Nathan Mfg. Co., New York 
Wm. Seere & Co., Inc., Philadel- 


Pa. 
Wm. Biss i & Co., Inc, Philadel- 
phia. 
Wilson 'tnginecring Corporation, 


Chi 
T-Z Railway Equipment Co., 


Nathan Mfg. Co., New York 
Wm. Sellers & Co., Inc., Philadel- 
phia, Pa. 


Nathan Mfg. Co., New York 


Locomotive Equipment Division ot 
Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. 

Superheater Company, New York 


Chicago 


Hunt-Spiller Manufacturing Corpo- 
ration, Boston, Mass. 

Locomotive Equipment Division of 
Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. 

The Lunkenheimer Company, Cin- 
cinnati, Ohio 

The Prime Manufacturing Co., Mil- 
waukee, Wis. 


Locomotive Equipment Division of 
Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. 

Vapor Car Heating Co., Inc., Chi- 
cago 


Franklin Railway Supply Co., Inc., 
New York 


Vapor Car Heating Co., Inc., Chi- 


cago 
Locomotive Equipment Division of 
Manning, Maxwell Moore, 


Inc., Bridgeport, Conn. 


Union Asbestos & Rubber Co., Chi- 
cago 


Gustin-Bacon Mfg. Co., Kansas City, 
Mo. 


The Prime Manufacturing Co., Mil- 
waukee 

Gustin: Macon Mig. Co., Kansas City, 

o. 

Railway Service and Supply Corp., 
Indianapolis, Ind. 

Locomotive Equipment Division of 
Manning, Maxwell Moore, 
Inc., Bridgeport, Conn. 

Viloco Railway Equipment Co., 
cago 

(15) Franklin Railway Supply Co., 
nc., New Yor! 

(5) American Locomotive Co., New 


k 
Barco Mfg. Co., Chicago 


Chi- 


The Prime Manufacturing Co., Mil- 
waukee, Wis. 
Walon iaa Engineering Corporation, 


Hunt- Spiller” ^ Manufacturing Corpo- 
ration, Boston, Mass. 


Locomotive Finished Material Co., 
Atchison, Kan. 
Paxton-Mitchell Co., Omaha, Neb. 


General Steel Castings Corp., Eddy- 


stone, Pa. 

American Locomotive Co., New York 

Standard Steel Works Co., Burn- 
ham, Pa. 

Standard Steel Works Co., Burn- 
am, Pa. 

American Locomotive Co., Railway 
Steel Spring Div., New York 


National Malleable and Steel Cast- 
ings Co., Cleveland, Ohio 


SKF Industries, Philadelphia, Pa. 
The Timken Roller Bearing Com- 
pany, Canton, Ohio 


Franklin Railway Supply Co., Inc., 


New Yor! 

American Locomotive Co., New York 
(10) Nathan Mfg. Co., New York 
(10) Detroit Lubricator Co., Detroit, 


Mich. 


Franklin Railway Supply Co., Inc., 
New York 
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Union Asbestos & Rubber Co., Chi- 
cago m 
Locomo ive Equipment Division of 
Manning, Maxwell & Moore, 
Inc., Bridgeport, Conn. . 

U. S. Metallic Packing Co., Phila. 
delphia, Pa. 


Air pump packing 


Air brake gage 


Brake indicating gage ............ 
Tender: i . 
Frame, cast steel water bottom. General Steel Castings Corp., Eddy- 

stone, Pa. 

(5) Buckeye Steel Castings Co., 
Columbus, Ohio 

(15) General Steel Castings Corp., 
Eddystone, Pa. 

(10) Standard Steel Works Co., 
Burnham, Pa. 

(10) American Steel Foundries, Chi- 
cago 


Trucks, cast steel. six-axle..... 


Wheels 


A Study, Based on Laboratory Results, of 


The Locomotive 


Part II 


Gas Flow 


Ass stated in Part I of this article, published in the 
January issue, the main purpose of the locomotive front- 
end mechanism is to move the maximum quantity of 
gases of combustion across the locomotive heating sur- 
faces with the minimum expenditure of energy. 

In estimating the weight of gases to be moved in unit 
time, it is necessary to have the following data: (a) 
Weight of fuel fired per unit of time, usually, lb. per 
sq. ft. of grate surface per hr.; (b) ratio of fuel burned 
to fuel fired; (c) weight of gas generated per Ib. of 
fuel fired; and (d) boiler efficiency. The method of 
calculating items (b), (c) and (d) is fully discussed by 
the writer in an earlier paper, so it need not be repeated. 

In relating the steam flow M, through the nozzle to 
the unit weight of fuel fired G 


K (mG - nG?) Ro Cr 
3600 He — 


Mo = 


3 “Heat Transmission in Locomotive Boilers,” by H. S. Vincent, Railway 
Mechanical Engineer, vol. 109, May, June and August, 1935, pages 180, 
228 and 335, respectively. 


SKF Industries, Philadelphia, Pa. 
American Steel Foundries, Chicago 
W. H. Miner, Inc., Chicago . 
American Steel Foundries, Chicago 
National Malleable and Steel Cast- 
ings Co., Cleveland, Ohio. 


Union Metal Products Co., Chicago 


The Adams & Westlake Co., Elk- 
hart, Ind. 

(15) The Pyle-National Co., Chicago 

(5-Sunbeam) General Electric Com- 
pany, Schenectady, N. Y. 


Roller bearings 
Unit cylinder clasp brakes .... 
Draft gear, ASXB spring type. 
Coupler yoke, cast steel 
Coupler, swivel but 


Uncoupling rigging, rotary, bot- 
tom operated, Imperial 


Train number indicator 


Headlight and generator 


(cab sig- 


Automatic train control 


nals) Union Switch & Signal Co., Swiss- 


vale, Pa. 


Front End 


By H. S. Vincent* 


An investigation of the laws 
which govern the flow of steam 
and gas in a locomotive front 
end — The author discusses the 
feasibility of reducing back pres- 
sure in locomotive cylinders 


The coefficient C; was determined by plotting the curve 
which most nearly conforms to the test data. For loco- 
motive A, this curve is illustrated by Fig. 16. Curves 
for the other seven locomotives were constructed in a 
similar manner. The coefficient Cy is the proportion of 
the heat in the fuel imparted to the steam which appears 
at the nozzle exit. For locomotive A, C, = 0.87. For 
all the tests discussed, it ranges from 0.83 to 0.89. 

The quantity H in equation (15) is the average 
value of the enthalpy of the steam at the nozzle exit. It 
apparently bears a straight-line relation to the unit weight 


AP 
Fig. 15— Basic data for M,, as related to AP, for all tests 
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of coal fired G. The value of Hy, as determined for 
locomotive A, is shown in Fig. 17 where 
Ha = 1176 + 0.0857G.. 0. eee eee .. (06) 
The weight of gas flowing across the heating surfaces 
per pound of steam exhausted from the nozzle, is 
Cg C» G Ro Wr G Ro 


~ 3600 Mo 3000 Mo 


The weight of gas per second flowing over the heat- 
ing surfaces is 


Woe Me Cae as oxides er x bee 62 (18) 


The value of C, as related to Meo, for the eight loco- 
motives being discussed is shown in Figs. 54 to 124, 


280 320 360 


Fig. 16—Mean steam flow per second as related to weight of fuel 
fired per square foot of grate surface per hour for locomotive A 


inclusive. The relation between W, and M, is shown in 
Figs. 5B to 12B, inclusive. It will be observed that the 
smooth curve for W, very closely approximates the 
actuak gas flow as determined from the tests and indi- 
cated by the small circles. 

The method of assembling the data for the curves 
C, and W; is illustrated by Table VI, applying to loco- 
motive A. 

The relation between W and ^P is shown by Figs. 
5C to 12C, for all the tests being discussed. 


The relation between M, and V AP, between M, and 
IF, and between Wg and AP, for the eight locomotives, 
are shown in Figs. 18, 18B and 18C, respectively. It 


will be seen from Fig. 18, that for all values of VAP, 
the M, curves fall in the same order as the nozzle area. 
In Fig. 18B, the gas flow per second from zero to M, — 
12 is almost identical for locomotives 4 and D, although 
the nozzle areas and smokebox arrangements of these 
locomotives are very dissimilar. By following the verti- 
cal lines through to their intersection with the Mo curves 
in Fig. 18 it will be seen that although the same weight of 
gas is being moved, the value of AP, required to move 
it. is very different. 

The advantage derived from improvement in front- 
end design is well illustrated in Fig. 18C by comparing 
the curves for locomotives B, By and By. Reference 
to Fig. 1 will show that locomotive B is equipped with 
the Master Mechanics front-end arrangement including 
a Goodfellow nozzle having an area of 0.25 sq. ft. Loco- 
motive By, has the same smokebox arrangement but is 
equipped with a six-point star nozzle having an area of 
0.28 sq. ft. At AP = 12, the gas moved per second 
by locomotive By is over 18 per cent greater than for 
locomotive B. A further improvement is effected by 
applying the smokebox arrangement shown in Fig. 1 
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for locomotive B5, and using a six-point star nozzle 
having an area of 0.3335 sq. ft. At the same pressure, 
the gas moved by locomotive Bz is 27.6 per cent greater 
than for locomotive B. It must be remembered that 
overwise than mentioned above, locomotives B, By and 
Be are identical in design. 

In the model tests previously referred to,!* when using 
a circular nozzle 114 in. in diameter, the air flow per 
pound of steam as tabulated in Appendix G, Bulletin 
No. 256,1! varied directly as the weight of steam emitted 
through the nozzle. This is shown in Fig. 19B. It can- 
not be expected that in the actual locomotive a similar 
relation will exist. In the model test, the air moving 


Table VI— Calculated Data for Plotting Fig. 16 


1 2e 3 4 5b 6° 7 Ra 
G C, Hha mG-nG? Wr Mo Cr Ws 
20 2.210 1177.5 12.85 14.52 2.55 0.87 5.63 
40 2.185 1179.3 25.00 13.92 4.95 0.87 10.81 
60 2.158 1180.1 36.45 13.33 7.21 0.87 15.55 
80 2.130 1182.5 47.20 12.77 9.33 0.87 19.87 
100 2.100 1184.2 57.24 12.20 11.31 0.87 23.75 
120 2.070 1186.0 66.60 11.67 13.14 0.87 27.20 
140 2.045 1187.9 75.25 11.13 14.80 0.87 30.28 
160 2.016 1189.6 83.20 10.60 16.35 0.87 32.95 
180 1.990 1191.2 90.45 10.09 17.74 0.87 35.30 
200 1.960 1193.0 97.00 9.59 19.00 0.87 37.25 
220 1.936 1194.7 102.80 9.10 20.10 0.87 38.90 
240 1.912 1196.2 108.00 8.62 21.10 0.87 40.40 
260 1.882 1198.1 112.30 8.16 21.90 0.37 41.20 
280 1.849 1200.0 116.20 7.70 22.61 0.87 41.82 
300 1.826 1201.9 119.20 7.26 23.19 0.87 42.30 
320 1.797 1203.8 121.60 6.83 23.60 0.87 42.41 
340 1.773 1205.6 123.30 6.41 23.88 0.87 42.30 


Notes: ? See equation (17). ^ See equation (25). © See equation (8). 
d See equation (18). For definition of the terms in the column headings 
and their units, see Table III. 


into the smokebox was limited only by a predetermined 
and constant resistance. In a locomotive, the gas supply 
is subject to a number of limiting factors, the value of 
which is constantly changing. 

The air flow as determined on the model, for a series 
of circular nozzles, at various increments of P, and 
with an identical smokebox arrangement, is taken from 
the Table 17, Appendix D, Bulletin No. 256.1 "These 
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Fig. 17—Mean enthalpy of exhaust steam at nozzle exit as related to 
weight of fuel fired per square foot of grate surface per hour for 
locomotive A 
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data have been assembled in Fig. 20 in which the hourly 
air flow is shown in relation to the nozzle area. It will 
be seen from this exhibit that in these tests the air flow 
for all values of P, varies as the cube root of the nozzle 
area. Having this law established, it is possible to assess 
the relative effectiveness of different constructions by di- 
rect comparison with the standard. 

Fig. 6 of Bulletin No. 274 ! gives the results of a 
test with a four hole “pepper-box” type of nozzle, hav- 
ing the same area as the 115-in. circular nozzle and using 
the Master Mechanics standard front-end construction. 
At P, = 8, the weight of air moved per hour with 
the pepper-box nozzle was 5.250 lb. or 19.8 per cent 
greater than with the equivalent circular nozzle operat- 
ing under similar conditions. When the same pepper- 


* Footnotes 1, 2, 3 and 4 were published with Part I of this article in 
the January issue. 
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Fig. 18—Steam flow per second as related to AP, gas flow per yn as related to steam flow, and gas flow as related to AP for the eight 
omotives 


box nozzle was applied in conjunction with a gyratory 
spark arrestor, arrangement GB, the increase over the 
circular nozzle and standard front-end arrangement was 
27.6 per cent, of which 19.8 per cent was due to the 
design of the nozzle and 7.8 per cent to the spark ar- 
rester. These percentages are easily determined from 
Fig. 20. 
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Fig. 19—Steam flow per second as related to Ps, air flow per pound 

of steam, air flow per second, and gas flow as related to Ps for 

Young's tests of model Master Mechanics front end with a 1'2.in. 
circular nozzle 
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In the test of a six-hole pepper-box nozzle having am 
area of 1.841 sq. in., employing the GB spark arrester, 
the air moved per hour at P, = 8 was 5,432 Ib. or 22 
per cent more than an equivalent round nozzle of the 
same area. It was therefore less efficient than the nozzle 
with four holes. 

A star-shaped nozzle having an area of 1.959 sq. in. 
was tested using the GB arrangement. The air moved 
per hour at P, = 5 was 4,205 lb., or 6.7 per cent more 
than for an equivalent round nozzle with Master 
Mechanics arrangement. 

It is evident from Fig. 20 that increasing the area of 
a nozzle has the effect of moving a greater weight of air 
for any given value of AP or P,. This, however, involves 
an increase in the weight of steam flowing through the 
nozzle. In Fig. 21 is shown the weight of air moved 
per hour, as related to P,, for the various sizes of cir- 
cular nozzles tested by Young.! In this figure is indi- 
cated, by the dashed curved lines, the effect of flowing 
constant weights of 1,300 and 1,550 Ib. of steam per hr. 
through the nozzle. As the nozzle is increased in area, 
the weight of air moved decreases. This exhibit explains 
the reason for the common practice of reducing the nozzle 
area to make a locomotive steam better. It is, however, 
always done at the expense of higher back pressure. 

It has been proved by Fig. 20 that the equation 


accurately represents the model tests. There is ap- 
parently no reason why the equation cannot be applied 
to the actual locomotive by substituting W, for We. This 
has been done as shown in Fig. 22, which applies to the 
eight locomotives being discussed. Inasmuch as these 
locomotives embody a variety of nozzle shapes and 
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smokebox arrangements, it is necessary to select one set 
of conditions as a basis for calculating the curves of 
AP. In Fig. 22, locomotive B has been used as a base, 
since it represents the present standard front-end con- 
struction, viz, Master Mechanic arrangement of drafting 
apparatus, Goodfellow nozzle having an area of 0.25 sq. 
ft., and with the superheater damper eliminated as shown 
in Fig. 1. 

Locomotive B will first be compared with locomotive 
Bı. Both locomotives have exactly the same smokebox 
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Fig. 20—Relation between the weight of air moved per hour and nozzle 

area (data taken from Table 16 of Appendix C and Table 17 of 

Appendix D, Bulletin No. 256 Engineering Experiment Station, University 
of Illinois.) 


arrangement but Bı is equipped with a six-point star 
nozzle having an area of 0.28 sq. ft. At AP = 12, the 
gas moved by locomotive B, is 18 per cent greater than 
for locomotive B. Of this increase, 4.5 per cent is due 
to the increased area of the nozzle and 13.5 per cent to 
its improved contour. At AP = 10, locomotive B, 
moved 16.3 per cent more gas than locomotive B, of 
which 4.2 per cent is due to increased area and 12.1 per 
cent to nozzle contour. At AP = 8, the percentages 
of increase are 4.8 and 10.2, respectively. These are 
readily determined by inspection of Fig. 22. 

A similar comparison will next be made between loco- 
motives B4 and Ba. The latter has an improved smoke- 
box arrangement with a six-point star-nozzle having an 
area of 0.3335 sq. ft., as illustrated in Fig. 1. At AP = 
12, the weight of gas moved by locomotive Bg is 8.2 per 
cent greater than for B, ; of this, 2.2 per cent is due to 
increased nozzle area and 6.0 per cent to improved front- 
end construction. At ^P = 10, the gas moved by 
locomotive Bz is 10.5 per cent greater than for B,; of 
this, 4.3 per cent is chargeable to increased nozzle area 
and 6.2 per cent to improved front-end construction. At 
AP = 8, the percentages of increase are 7.3 and 6.4, 
respectively. 

It will be seen from column 19 of Table II, for loco- 
motive Bo, that the weight of gas passing over the heat- 
ing surfaces decreases with increasing fuel consumption. 
This is reflected in the low value of AP found in Fig. 22, 
for this locomotive. 

Comparison has now been made between three loco- 
motives, identical in general design and differing only 
in the drafting apparatus. The next comparison is be- 
tween the very dissimilar locomotives B, and A, the 
smokebox arrangements for which are shown in Fig. 1. 
At AP = 12, the weight of gas moved per hour by loco- 
motive A was 17 per cent greater than for locomotive 
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Bı. The proportion of the increase due to the larger 
nozzle is 4.7 per cent. The improved front end and 
lower resistance to gas flow accounts for the remaining 
12.3 per cent. Probably about half of this is due to the 
front-end arrangement. 

At AP = 10 and also at AP = 8, the gas moved by 
locomotive A was 18 per cent greater than for B,; of 
this, the nozzle accounted for 4.8 per cent and 4.5 per 
cent, respectively. 

Locomotives B, Bg and B4, as previously stated, are 
practically identical in design, having the same smoke- 
box arrangement except that locomotives B3 and B, 
have a superheater damper and larger nozzles as indi- 
cated in Table IV. "The position of the small circles 
representing ^P, for locomotives B3 and B4, in Fig. 22, 
fall below the curves based on locomotive B. This is 
caused by the resistance to gas flow offered by the super- 
heater damper. At ^P — 12, the reduction in the gas 
flow from this cause is from 8 to 9 per cent. 

The comparisons given here illustrate what can be ac- 
complished in the reduction of ^P by improvement in 
nozzle and front-end design. 


Smoke Stack 


Young and other experimenters have shown that the 
correct diameter of the smoke stack is essential to the 
proper functioning of any front-end arrangement. In 
the report of the A.A.R. Committee,? referred to previ- 
ously, it is recommended that the minimum area of the 
stack be 25 per cent of the net tube and flue area and 
that the area of the nozzle be determined from the stack 
dimensions. It would seem that this is approaching the 
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Fig. 21—Air flow per hour as related to exhaust pressure—Basic data 
was obtained from the source mentioned in Fig. 


problem from the wrong direction, that is, the area of 
the nozzle should be first determined. 

To fix the proper stack diameter for any locomotive, 
it is essential to know approximately the flare of the 
steam jet, or the angle it makes with the vertical center 
of the nozzle. The A.A.R. report? gives this angle as 6 
deg. for bridged nozzles when ^P ranges from 8 to 10. 
The tests made by Young ! with round nozzles indicate 
that the flare of the jet varies with P,. For the 1%4-in. 
nozzle and typical locomotive stack, the flare was found 
to be 7 deg. 8 min. when P, — 1 on the model, and 
was 6 deg. 35 min. when P, — 5 on the model. 

Assuming that the model test is more nearly correct, 
then 


a = 6.58 + 0.029 4 P. ..lununuunenssosoees (20) 


It is not clear why the application of a bridge should 
make a difference in the flare of the jet, since the flare 
is conditioned by the lip of the nozzle, which in prac- 
tically all cases forms an angle of 90 deg. with the 
vertical. 
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Fig. 22—Relation between gas flow per second Weg and nozzle area 
Az for the eight locomotive tests 


(Circles represent the actual variation between AP and H's, as developed 
in the tests.) 


The point where the jet impinges on the periphery of 
the stack is shown in Fig. 1 for each of the arrange- 
ments, assuming a jet flare of 6 deg. It will be noted 
that the point of impingement, with reference to the top 
of the stack, varies greatly. The recommendation of the 
A.A.R. Committee,* that the sealing point of the jet be 
12 in. below the top of the stack, scems reasonable where 
circular nozzles are used. It is evident that the area 
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between the jet and the stack, below the sealing point, 
should be as great as practicable in order to give the jet 
its maximum entraining surface. 

If L = the distance from the nozzle to the point of 
seal in a straight stack, D = the diameter of the stack 
and d — the diameter of the nozzle, then 


D- ab ty O2 E dan AY us oven eIr IESUS (21) 


For tapered stacks it is more convenient to plot the 
required diameter J); at the point of impingement of 
the jet. For other than circular nozzles, equation (21) 
can be used by making the maximum dimension of the 
nozzle = d. 

Reference to Fig. 23 will show that some allowance 
must be made in the calculation of the dimension L 
when other than a circular nozzle is used. If a section 


Fig. 23—Development at the point of impingement in a 25-in. stack of 
the jet from a six-point star nozzle 


is taken through the jet at the point where it should 
impinge on the stack, in accordance with equation (21), 
it will be seen that for the star-type nozzle there are 
six points in the periphery of the jet which theoretically 
do not touch the stack at the dimension L, but which 
must be carried to a higher plane before contacting the 
stack. Therefore, for other than circular nozzles it is 
desirable to fix the normal point of impingement at a 
distance of from 24 in. to 30 in. from the top of the 
stack. 

Part TIT of this article will appear in a subsequent issue. 


Locomotive Inspection 


Tue annual report of the Bureau of locomotive inspec- 
tion submitted by John M. Hall, chief inspector, which 
covers the fiscal year ended June 30, 1937, shows an in- 
crease over 1936 in the number of locomotives inspected, 
the number found defective, the number ordered out of 
service, and the number of defects found ; however, the 
percentage of locomotives inspected which were found 
defective remained at 12 per cent as for the preceding 
three years. There was an increase of 9.6 per cent over 
1936 in the number of locomotives ordered from serv- 
ice because of defects which rendered the locomotive 
immediately unsafe. 

In addition to the accidents shown in the tables and 
otherwise referred to in this report, there was reported 
to the bureau a total of 87 accidents in which four em- 
ployees were killed and 83 employees injured in falls 
while in the performance of their duties on locomotives. 
None of these falls could be attributed to any features 
encountered in connection with the condition of loco- 
motives, it being apparent in each instance that the falls 
were caused by inattention or sudden illness on the part 
of those killed and injured. These accidents do not 
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Locomotives inspected, the 
number ordered from service 
and number of defects found 
increase, but the per cent found 
defective remained the same as 
for the preceding three years 
—Accidents and deaths increase 
over those reported in 1936 


come within the scope of the locomotive inspection law 
but are mentioned here in order to emphasize the neces- 
sity of alertness on the part of all persons employed on 
or about locomotives. 


Steam Locomotives 
During the fiscal year ended June 30, 1937, the num- 
ber of steam locomotives inspected totaled 100,033 of 
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which 12,402 or 12 per cent were found defective and 
934 were ordered out of service, the latter figure repre- 
senting an increase of 9.6 per cent from the preceding 
year. In 1936, there were 97,329 locomotives inspected, 
of which 11,526 were found defective and 852 were 
ordered out of service. In the year ending June 30, 
1935, a total of 94,151 locomotives were inspected of 
which 11,071 were found defective and 921 were ordered 
out of service. The total number of defects shown in 
the last three reports were 44,941 in 1935, 47,553 in 1936 
and 49,746 in 1937. 

The total number of accidents caused by failure of 


Fiscal Years Ended June 30th. 
*e| '?2 "23 "04 '25 "26 "27 '28 '29 '30 '3| "32 "33 '34 '35 '36 '37 


Relation of defective steam locomotives to accidents and casualties 
resulting from locomotive failures 


some part of the steam locomotive, including boiler or 
tender was 201 in 1935, 209 in 1936 and 263 in 1937. 
The number of persons killed from such accidents were 
29 in 1935, 16 in 1936 and 25 in 1937; the deaths in 
1937 represent an increase of 52.2 per cent over the 
number of persons killed in 1936. 

There was an increase of 54 in the number of acci- 
dents occurring in connection with steam locomotives, 


Condition"of Inspected Steam Locomotives and Their 
Relation to Accidents and Casualties* 


Per cent of 
Fiscal locomotives Number Number Number 
year inspected locomotives Number of of 
found ordered out of persons persons 
defective of service accidents killed injured 
65.7 ,337 5 91 1,005 
44.4 2,027 425 13 467 
46.0 3,637 690 20 764 
40.0 3,281 574 22 660 
31.0 2,539 488 28 517 
24.0 1,725 419 30 463 
21.0 1,490 356 19 390 
16.0 1,200 295 13 320 
10.0 688 230 16 269 
8.0 527 145 9 156 
10.0 544 157 8 256 
12.0 754 192 7 223 
12.0 921 201 29 267 
12.0 852 209 16 215 
12.0 934 263 25 283 
. * The original act applied only to the locomotive boiler, but was amended 
in 1917 to include the entire locomotive and tender. 


an increase of 9 in the number of persons killed, and an 
increase of 68 in the number of persons injured com- 
pared with the previous year. The chart shows the re- 
lation between the percentage of defective steam loco- 
motives and the number of accidents and casualties re- 
sulting from failures thereof, and illustrates the effect 
of operating locomotives in defective condition. 

There was an increase of one in the number of acci- 
dents, an increase of 9 in the number of persons killed, 
and an increase of 3 in the number of persons injured 
as a result of boiler explosions or crown-sheet accidents 
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as compared with the previous year. The foregoing 
includes four deaths and two injuries that occurred as 
a result of a derailment followed by an explosion when 
the locomotive fell from a trestle and alighted on a 
highway 96 ft. below the level of the rails. The boiler 
was torn apart at the back-end connection seam and the 
cylindrical part of the boiler was hurled upward and 
forward; it struck the track 400 ft. ahead of the point 
of explosion and rebounded and came to rest 350 ft. 
further on, or a distance of 750 ft. from the point where 
the explosion occurred. The back end of the boiler 
was blown backward 50 ft. and parts of the locomotive 
and boiler were scattered over a radius of 1,000 ft. 

In another explosion, caused by overheating the crown 
sheet due to low water, the boiler was blown 323 ft. for- 
ward and parts of the wreckage were scattered over a 
radius of 800 ft. This boiler was equipped with only 
one water glass, the top cock of which was found closed 
and the valve stem bent in such a manner as to indicate 
that it must have been closed prior to the explosion. 
Upon test on another locomotive one of the four safety 
valves did not open and when it was disassembled it was 
found that a piece of steel tubing had been substituted 
for the spring. A sworn report had been made at the 
last quarterly inspection 38 days before the accident 
that showed all four safety valves had been properly set 
at that time. 

Boiler and appurtenance accidents other than ex- 
plosions resulted in the death of 2 persons and the injury 
of 60 persons. 


Extension of Time for Removal of Flues 


Applications for extensions of time for removal of 
flues as provided for in rule 10 totaled 679. Of these, 
50 were rejected, 41 were given extensions for a shorter 
time than requested, 35 were granted after defects found 
were repaired, 10 applications were canceled, and 543 
extensions were granted for the full periods requested. 


Locomotives Other Than Steam 


There was an increase of three in the number of acci- 
dents occurring in connection with locomotives other 
than steam and an increase of five in the number of 
persons injured as compared with the previous year. No 
deaths occurred in either year. 

During the fiscal year ended June 30, 1937, 3,615 lo- 
comotives other than steam were reported of which 328, 


Low water caused this boiler explosion—The force of the explosion 

hurled the boiler forward 257 ft. from where it rebounded onto the 

track 57 ft. further on at which point it was rammed and pushed 493 
ft. further by the running gear which had remained on the track 
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ber of Steam Locomotives Reported, Inspected, 
dd Defective, and Ordered From Service 


Year ended June 30— 
a s 


Parts defective, inoperative or 
MUR ee zs 1937 1936 1935 1934 1933 1932 
1. Air compressors .----+++> 766 740 733 660 474 RA 
2| Arch tubes ..«t mí 74 74 17 — 5b, 9 
3: Ash pans and mechanism. . 20 73 M s a 69 

4. Axles ..enm nmm tme 
: SOP Cock asses ose 201 236 283 289 210 144 
é pes ere = AE LM 382 356 413 407 293 214 
& eel VOR BUM OH IHE 2,322 2,480 2,449 2,326 1,696 1,645 

9. Cabs, cab windows and 
eg rna s Bat sae eae 1,807 1,638 1,273 1,342 1,183 851 
curtains... trt y xt a 4z he 2 


63 
d piston rods.....----+-+ 1,160 1,056 1,086 1,100 773 7 
14. Crown bolts — 76 | 63 75 67 50 
i am 
i fo ren 2,206 1,717 1,547 1,491 1,084 841 
Cylinder coc 229 "608 627  '654 374 376 


18. Draít gear 
19. Draw gear ..«.. en 
20 Driving boxes, shoes, 

wedges, pedestals and braces 
21. Firebox sheets 


22. Flues apne sd eae MEAS T 

F , ieces an 3 
ee org y Meer .. 1,083 997 1,006 951 669 611 
24, Tamar tendet oce ves is. 12d. Aie. dé 128, 80. ~ 9s 


25. Gages and gage fittings, air 
and gage 


26. Gages 

zan i 
27. Gage cocks ....... en 
28. Grate shakers and fire doors 470 400 394 404 245 288 


fittings, 


29. Handholds ......... e 510 502 EC 377 363 387 
30. Injectors, inoperative 3 
31 Inlectors and connest 2,035 1,909 1,357 1,168 
32. Inspections and tests not 
ired 8,344 8,173 6,358 3,801 
al modon. 389 351 269 23 


37. Mud rings ......- eee 241 247 232 166 
38. Packing nuts 


| Packing, piston rod and 
3? valve dun VERA REA nid 1,393 1,133 906 833 592 444 
40. Pilot and pilot beams...... 133 8 152 174 123 145 
41. Plugs and studs.........- 238 236 167 242 151 176 
42. Reversing gear ..........- 492 463 414 390 254 202 

43. Rods, main and side, crank 
ins and collars..........- 2,348 2,093 1,826 1,670 1,327 1,256 
44. Safety valves ....... 132 125 100 103 5 63 
45. Sanders .......... e 653 678 779 697 376 289 
46. Springs and spring rigging. 3,172 3,008 2,765 2,854 2,122 1,851 
47. Squirt hose ......... 133 134 113 10 9 96 
48. Stay bolts ........... ee 276 279 140 285 219 181 
49, Stay bolts, broken........ 542 520 512 455 368 552 


50. Steam pipes 
51. Steam valves 
52. Steps 
53. Tanks and tank valves.... 
54. Telltale holes E 
55. Throttles and throttle rig- 


59, Washout plugs 
60. Train-control equipment .. 12 6 4 8 4 13 
61. Water glasses, fittings and 

shields 
62. Wheels 
63. Miscellaneous—signal appli- 

ances, badge plates, brakes 

(Ond) .olossssresoersse 759 608 563 572 423 325 


Total number of defects. 49,746 47,453 44,491 43,271 32,733 27,832 


49,322 51,283 54,283 56,971 59,110 
i 97,329 94,151 89,716 87,658 96,924 
Locomotives defective .. 


f 11,526 11,071 10,713 8,388 7,724 
Percentage of inspected found 


defective ................ 12 12 12 12 
Locomotives ordered out of N : 


BETVICE! vosiiesg Fo ew ee t 934 852 921 754 544 527 


Locomotives reported 
Locomotives inspected 


or 9 per cent, were found defective, and 24 were ordered 
from service. This compares with 3,118 locomotives in- 
spected during the previous year of which 252, or 8 per 
cent, were found defective and 11 were ordered from 
service. In 1933, 1934 and 1935, 1,368, 1,436 and 1,620 
locomotives were inspected, respectively, of which 74, 
69 and 146, respectively, were found defective and 3, 4, 
and 5, respectively, were ordered from service. 


Recommendations 


In accordance with the provisions of Section 7 of the 
locomotive inspection act the following recommenda- 
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tions, with reasons therefor, are made for the better- 
ment of the service: 

1. All steam road locomotives should be equipped with 
a suitable water column to which shall be attached three 
gage cocks and one water glass with not less than 6 in., 
preferably 8 in., clear reading, and one additional water 
glass with not less than 6 in., preferably 8 in., clear 
reading, located on the left side or back head of the 
boiler. The water glasses are to be so located, con- 
structed, and maintained that they will register the ap- 
proximate general water level in the boiler under all 
conditions of service and show a corresponding level 


This piece of steel tubing was substituted for a safety-valve spring, 
similar to the one shown at the left, in a locomotive which later 
exploded 


within 1 in. and be so located, constructed, and main- 
tained that the engineer and fireman may under all con- 
ditions of service have an easy and clear view of the 
water in the glass from their respective and proper 
positions in the cab. 

2. Cabs of all steam locomotives not equipped with 
front doors or windows of such size as to permit of 
easy exit should have a suitable stirrup or other step 
and a horizontal handhold on each side, approximately 
the full length of the cab, which will enable the engine- 
men to go from the cab to the running board in front 
of it—handholds and steps or stirrups to be securely 
attached with bolts or rivets; the distance between the 
step and handhold to be not less than 60 in. nor more 
than 72 in. 

3. All steam locomotives should be equipped with a 
brake-pipe valve, similar to the conductor’s valve used 
in passenger-train cars and caboose cars, at the rear of 
the cab or the front end of the tender, to enable the 
brakes to be applied in the event the enginemen are, 
from any cause, prevented from applying the brakes in 
the usual manner. 

4. The condemning limit for slid flat spots on wheels 
36 in. or less in diameter on road locomotives should 
be reduced to 1 in., and such wheels should not be con- 
tinued in service if out of round 4 ¢ in. or more in an 
are having a length of 12 in. Pounds and vibrations set 
up by flat spots and wheels out of round cause loosening 
and failure of truck parts and are destructive to other 
parts of equipment and track, especially under present- 
day operating conditions when the speed of practically 
all trains has been greatly increased. 

5. Safety glass should be used in all front cab doors 
and windows and in all cab storm windows. The use 
of ordinary glass in the front windows and in storm 
windows constitutes an unnecessary hazard to enginemen 
and others who may be riding in the cab, as is evidenced 
by an increasing number of injuries caused by the break- 
ing and shattering of glass from these windows. It is 
therefore recommended that installation of safety glass 
be made mandatory in all front cab doors and windows 
and in all cab storm windows. 
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EDITORIALS 


The Height 
Of Luxury 


The Victorian Railways (Australia) recently com- 
pleted a streamlined, air-conditioned, steam-locomotive- 
propelled train, “The Spirit of Progress," in their 
workshops at Newport, which will make a non-stop 
run of about 190 miles between Melbourne, over the 
border of New South Wales to Albury. It will ac- 
commodate more than 400 passengers and seems to 
be comparable with the streamlined trains operating 
in this country; it will make an average speed of 
about 50 miles an hour, touching 70 miles an hour 
on those sections of the track on which such speeds 
are permissible. 

Apparently it is luxurious not only for the traveler, 
but for the trainmen as well. The Argus, a Mel- 
bourne newspaper, under the caption of "The Guard 
Will Have a Periscope," publishes this item: "How 
many small boys have reveled in the opportunity of 
sitting in the high perch of an ordinary guard's van, 
from which the guard watches the signals ahead! For 
the guard, the novelty of the position soon wears off 
and many will envy the guard of the new train. He 
sits in his chair in the proper place for a chair to be 
—on the floor. High above him a window provides 
a view along the whole of the top of the train to the 
signals ahead, and he watches the scene reflected in a 
mirror set comfortably in front of him. A second 
sloping mirror, in front of the upper window, com- 
pletes the guard’s periscope.” 

In this country the engineer and fireman have the 
sole responsibility for watching for the signals ahead ; 
their task is simplified on some roads, and particularly 
in bad weather, by the use of cab signals. The brake- 
man on the rear end of the high-speed trains is un- 
usually concerned with keeping track of what goes on 
behind or alongside the train. On one road, all em- 
ployees along the right-of-way are ordered to watch 
the high-speed trains critically as they pass and to in- 
dicate to the brakeman by proper acknowledgment if 
all is right, or if something is at fault. This brake- 
man sits in a chair—on the floor—but his duties are 
more exacting—and possibly more productive—than 
those of the periscope attendant. 

The Victorian Railways officers and employees are 
proud of the fact that the interior paneling of the cars in 
the new train is made from the most beautiful of Austra- 
lian timbers, the sheets for each compartment being care- 
fully graded. It is said that not one of the thousands of 
these panels, which were trimmed, fitted and polished 
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at the company workshops, was damaged in any way. 

Another item of interest to American railroaders is 
the fact that the baggage racks have rubber-covered 
front bars, to prevent the baggage from slipping. 

The rapidly extending use and development of high- 
speed passenger trains throughout the world promises 
to bring about more and more improvements and con- 
veniences, which will lure business away from com- 
peting types of carriers and back to the rails. In- 
cidentally the railroads of the United States are not 
alone in suffering from such competition. 


Useless 
Waste 


The author of the paragraph captioned "Importance of 
Using Standard Specifications" on the Gleanings page 
of this issue, could have placed even stronger emphasis 
on the advisability of using standard specifications. It, 
of course, does not cost the railroad company directly 
very much to print its own individual sets of specifica- 
tions, but their use places a heavy expense on the rail- 
way supply companies, and this of necessity will be 
reflected back in the higher prices which they must ask 
for their products. 

It would be difficult to estimate accurately this added 
cost, but the engineering departments of those com- 
panies which manufacture basic materials and supplies 
can give concrete evidence of the great amount of extra 
work to which they are put, where the different rail- 
way companies insist on their own individual speci- 
fications, differing only in certain details from standard 
specifications which have been adopted and approved of 
by the Association of American Railroads, or the 
American Society for Testing Materials. Company 
specifications must be checked with great care against 
the standard specifications, and obviously higher prices 
must be asked for those materials which deviate far 
enough from the standard specifications to necessitate 
special effort and handling to conform to them. Even 
though this may not be necessary, the cost of checking 
the specifications in the engineering department and 
the details involved in dealing with the sales and pro- 
duction departments, makes for a very considerable 
added expense in many instances. 

While there may be occasions when such deviations 
are advisable, there is no question but that some rail- 
roads can make large savings, directly and indirectly, 
by conforming to the standard specifications and desig- 
nating them in asking for prices. This is one form of 
waste which should not be condoned. 
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Locomotive Smoke 
Elimination 


The December, 1937, report of locomotive smoke per- 
formance of Hudson County, N. J., shows the very 
low average smoke density of 0.68. This is the result 
of 875 locomotive stack observations on the nine rail- 
roads which operate in that county. Four of the roads, 
the New York Central, the Lehigh Valley, the Reading 
and the New York, Ontario & Western, had a perfect 
record—0.00. This is the result of a number of years 
of continued and persistent effort on the part of the 
Department of Smoke Regulation of Hudson County, 
and with the hearty co-operation of the Railroad Smoke 
Association and the railway organizations supporting it. 

No approach to the problem has been left uncovered. 
As an illustration, the December meeting of the asso- 
ciation was featured by an address on Locomotive 
Maintenance in Relation to Smoke, by Superintendent 
Motive Power and Rolling Stock, A. K. Galloway, of 
the Jersey Central and Reading. James Partington of 
the American Locomotive Company, addressed the Jan- 
uary meeting on Improvements in Design Tending to 
Better Smoke Performance in Locomotives. In like 
manner, almost every phase of railroad operation which 
is in any way concerned with the efficient combustion 
of fuel and smoke prevention has been painstakingly 
studied and discussed during recent years. 

The Smoke Association meets monthly, the sessions 
lasting for two hours from 2:00 p. m. to 4:00 p. m. 
This allows ample time for discussion after the address. 
As a result, there has been a steady decrease in the 
volume of locomotive smoke during the several years 
that the movement has been under way. The attitude 
of the railroads and the results which have been secured 
through their co-operation, have not only been appre- 
ciated by the public, but have stimulated other groups 
to make similar efforts. A Marine Association, for 
instance, has been functioning almost as long as the 
Railroad Association, and more recently a strong asso- 
ciation has been organized by the industries in Hudson 
County. The railroads are to be congratulated for the 
lead that they have taken in this movement. 


Fuel Costs 
Are Up 


As a result of new wage agreements and the National 
Bituminous Coal Act designed to regulate prices and 
trade practices, railroads are unquestionably faced 
with a substantial advance in the cost of coal, espe- 
cially that used in locomotive service. In fact, it is 
estimated that new prices already in effect will in- 
crease railroad coal costs by more than $19,000,000 
during the present year. This means that railroad 
mechanical officers have the definite responsibility of 
redoubling their efforts in the interest of fuel economy, 
which means keeping motive power in the best operat- 
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ing condition practicable and rechecking all of the 
hundred and one details of locomotive construction 
and operating practice which have a bearing on fuel 
performance. 

An example of the present trend towards increased 
fuel costs is afforded by figures issued by the I. C. C., 
Bureau of Statistics, the latest figures available being 


. for November, 1937, as compared to November, 1936. 


During this 12-month period pounds of coal per 1,000 
gross ton-miles decreased from 123 to 122, or 0.81 per 
cent, and pounds of coal per passenger train car-mile 
decreased from 15.7 to 15.5, or 1.27 per cent. Dur- 
ing the same period the cost of fuel per 1,000 gross 
ton-miles increased from 15.85 to 16.85 cents or 6.30 
per cent, and the cost of fuel per passenger train car 
mile increased from 2.02 to 2.14 cents, or 5.94 per 
cent. The average cost of fuel per equated ton mile 
(coal equivalent) increased from $2.58 in November, 
1936, to $2.76 in November, 1937, or 6.98 per cent. 

In other words, in spite of a slightly more efficient 
use of fuel in November, 1937, the cost per unit of 
work done increased about 6 per cent on the average 
due to increased cost of coal at the mines. "The Rail- 
way Fuel & Traveling Engineers’ Association is tak- 
ing steps to bring these facts to the attention of rail- 
road men generally, a worthy effort which this publi- 
cation is glad to support and supplement wherever 
possible. 

The increased costs of railway fuel on a ton basis 
for coal and a barrel basis for oil are largely out of 
the control of railroad men. Much can be done, how- 
ever, to reduce the total amount of the fuel bill by 
avoiding the unfortunate cumulative effect of ineffi- 
cient practices combined with high-purchase price. It 
is particularly important, for example, to re-check 
fuel saving devices, not previously installed because of 
apparent high first cost, but which now are amply 
justified by the savings possible when high-priced 
fuel is used. 

The effective fuel conservation efforts of railroad 
mechanical department officers working on their own 
individual roads and through an aggressive specialized 
group like the Railway Fuel & Traveling Engineers’ 
Association were never more needed nor potentially 
productive in saving railroad fuel money, than today. 


The Correet 
Cutting Fluid 


In a machine shop one often sees all drilling, cutting, 
milling and grinding operations being performed with 
the same cutting fluid. This raises the question: How 
much consideration are men responsible for the rec- 
ommendation and purchase of cutting fluids giving 
to the length of tool life in machining operations as 
effected by cutting fluids? 

Information is available from various sources show- 
ing that the proper cutting fluid can be ascertained 
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only through extensive tests of the various machining 
operations. For example, it has been determined, 
when machining S. A. E. 3140 steel with 18-4-1 high- 
speed tools and using a feed of 0.0125 in. and a cut of 
0.1 in. deep, that a tool life of two hours can be main- 
tained (1) at a cutting speed of 83 ft. per min. when 
cutting dry; (2) at a cutting speed of 89 ft. per min. 
with plain mineral oil; (3) at 93 ft. per min. with 
emulsion of one part oil and 16 parts water; (4) at 
97 ft. per min. with a sulpherized mineral oil; (5) at 
100 ft. per min. with 0.153 per cent by weight of 
colloidal graphite added to the 1-16 emulsion; and 
(6) at 106 ft. per min. when cutting with 0.153 per 
cent by weight of colloidal graphite added to mineral 
oil. At a uniform cutting speed the five cutting fluids 
mentioned would give a progressively increasing 
tool life. 

To give another example, it has been found that 
the life of a tungsten-steel blade in a motor-driven saw 
will vary with the cutting fluid used. Practically all 
cutting fluids show an increase in cutting time per 
piece as production increases, but the rate of increase 
of cutting time varies with the type of cutting fluid 
used. Usually, a sulpherized lard oil blended with 
small parts of mineral oil will show the greatest 
economy in regard to the life of the saw blade when 
cutting ferrous materials, although the cutting time 
per piece, when the blade is new, may be slightly 
lower than when other cutting fluids are used. 

Many shops can well afford to investigate the re- 
sults of tests offered by those who produce such cut- 
ting fluids and by individual disinterested investigators 
in this field. Although the two examples given herein 
in no way attempt to summarize the extended research 
in this field, they do suggest that real economy in 
machining operations can be effected by the selection 
of the cutting fluid which will produce either the best 
quality or the greatest production, or both. Some of 
the cutting fluids mentioned herein may not be the 
cheapest available, but because they have peculiar 
characteristics which certainly affect tool life advan- 
tageously they cannot be selected on a price basis 
alone. Accurate tests of machining operations with 
various cutting fluids is the one best means to that end. 


New Books 


Tue RarL wav Carriace & Wacon Hanppoox. Pub- 
lished by The Locomotive Publishing Co., Ltd., 3 
Amen Corner, London, E. C. 4. 366 pages, 5 in. by 
7 in., cloth bound. Price, $1. 

General principles underlying British practice, rather 

than individual practices, are dealt with in this hand- 

book. Both wood-framed and all-steel passenger-car 
bodies—floors, roofs, ceilings, interior finish, timber, 
etc.—are discussed in Chapter 1. Separate chapters 
are devoted also to painting; the passenger-car under- 
frame; trucks; freight-car design; buffers and draft 
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gear ; wheels ; mass production of freight cars; progres- 
sive repairs ; inspection; lightweight in coach construc- 
tion; interior metal work and its decorative treatment, 
and railway gages. British standard specifications for 
materials are then presented. 


TRAVELING ENGINEERS EXAMINATION Boox. Pre- 
pared and published by the Railway Fuel and Travel- 
ing Engineers’ Association, Old Colony building, 
Chicago. 256 pages. Bound in cloth. Price of in- 
dividual copies $1.50, with suitable percentage reduc- 
tions for quantity orders. 

This 1937 revision of the book formerly issued by the 
Traveling Engineers’ Association has been brought up 
to date and now contains more than 1,200 questions and 
answers relating to the locomotive and its operation, as 
well as such accessories as stokers, boosters, reverse 
gears, superheaters, mechanical lubrication, feedwater 
heaters and the latest type of air brakes. 


SMOKE AND BoILer OrDINANCES. Manual compiled 
and published for the Smoke Prevention Association, 
Secretary Frank A. Chambers, Room 1001 City Hall, 
Chicago. 152 pages, 6 in. by 9 in. Price: Paper 
bound 50 cents. 

This manual of smoke and boiler ordinances and re- 

quirements is published in the interest of smoke and 

air pollution regulation and increased efficiency in fuel 
combustion. It is the official publication of the Smoke 

Prevention Association and includes, in addition to 

recommended methods for measuring air pollution, a 

synopsis of papers read before the thirty-first annual 

convention held at New York, June 1 to 4, 1937. Of 
particular interest to railroad men are the papers on 

“Locomotive Smoke Abatement”, by E. E. Ramey, fuel 

supervisor, Baltimore & Ohio; and “What the Rail- 

roads Have Done to Abate Smoke in Hudson County, 

N. J.”, by George H. Massey, Hudson County, N. J. 


SMOLEY’S SEGMENTAL Functions — TEXT AND 
Tastes. Published by C. K. Smoley and Sons, 
Scranton, Pa. 186 pages, 4% in. by 7 in. Leather 
bound. Price, $5. 

Simple methods of solving a circular segment and of 
computing its area, when the segment is given with any 
two of its five parts—viz., the arc, the chord, the radius, 
the central angic and the height—with numerous ex- 
amples illustrating the application of these methods are 
contained in this book by C. K. Smoley. Since the pub- 
lication of his book “Parallel Tables of Logarithms and 
Squares of Feet, Inches and Fractions of an Inch” in 
1901 the author has continually received requests from 
engineers and architects for a book which could be 
used in combination with that book in solving problems 
dealing with parts of a circular segment. With that aim 
in view he conceived the idea of accomplishing for the 
solution of the circular segment what the trigonometric 
functions had done for the solution of the triangle; 
hence, the introduction of segmental functions in the 
present book. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Ways of Wasting Locomotive Fuel 


Fuel conservation is a matter of continual discussion on all 
railroads. As a rule the subject is approached from the stand- 
point of saving fuel. Why not stress wasting fuel? Here is a 
question I should like to propound. How many ways can you 
enumerate of wasting fuel on a locomotive? I have in mind an 
up-to-date design, equipped with stoker, booster, feedwater 
heater, etc. 


Importance of Using Standard Specifications 


Material specifications have for years been individual on a 
large number of roads. For all basic materials, rails, tires, 
axles, plates, etc., all essentials are identical. A single A. A. R. 
or A. S. T. M. specification would secure the same quality of 
material. The practice of each railroad printing and issuing its 
own specification seems unnecessary. The expense involved in 
frequent reissues and in distribution to all interested depart- 
ments as well as to the concerns which may bid on this material, 
has seemed to be a practice which has really outgrown its use- 
fulness. It is easily understood that mechanical and test de- 
partments like to have a specific document bearing the rail- 
way company's heading. This practice was fully justified when 
it originated at a time when there was no American Society of 
"Testing Materials, nor was there a unified railway organization 
which concerned itself energetically in the preparation of speci- 
fications and in their regular revision as the state of the art 
developed. In the writer's opinion the abandonment of specific 
railroad specifications, and an earnest desire to use A. S. T. M. 
-or A. A. R. specifications for generally used material, offers the 
.possibility of considerable saving. 


Goals to Shoot At 


At one time a number of years ago—back in the early 20's, 
I think it was—it was the practice on many railroads to estab- 
‘lish goals or objectives toward which to strive, in the effort to 
improve the efficiency and effectiveness of a department or of 
-operations as a whole. One division would compete with another, 
‘or one shop or department with another, thus stimulating a 
keen interest in better performance throughout the departments, 
‘or through the entire railway organization. Unless I am mis- 
taken, there is not much of this being done at the present time. 
Obviously it must have paid, and paid well, in promoting econ- 
-omies and increasing efficiency of operation. Why don't you 
advocate starting something of this sort today? Incidentally, 
I can recall the time when in the effort to promote shop cff- 
«ciency, your own magazine staged frequent competitions for the 
best shop kinks or the best methods of performing certain 
‘operations. Has the depression hit us so hard that our spirit 
and our sportsmanship have been lowered or reduced to a point 
where we have become insensible to such appeals? Except for 
safety compctitions, which have become more or less routine, 
can you name other types of competitions in the mechanical de- 
partments of -our railroads? 
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Departmental Safety Meetings 


How many railroads have monthly departmental meetings with 
the men and the foremen? Many manufacturing concerns fol- 
low such practice. It gives the foremen an opportunity to cul- 
tivate friendly relations with the employees and permits mis- 
understandings as to rules and regulations to be cleared up. Pro- 
duction problems are also discussed, but safety should be the 
main topic of discussion. The supervisor in charge of such 
meetings should take special pains to see that they are not only 
instructional, but are so interesting that the men will want to 
attend them. 


Eyes That Do Not See 


It ought not to be necessary to have an outsider come in and 
tell us how to do our job better, and yet, what a jar we some- 
times get when such a person questions about why we do a 
certain thing in a certain way. We have an operation in our 
shop of which we felt we could be justly proud, because of the 
improvement which we have made as compared to former prac- 
tices. The other day we were showing it to a visitor to whom 
the entire operation was new and unfamiliar. Imagine our dis- 
may when he asked a simple question that almost automatically 
suggested a still further improvement which could be readily 
made to excellent advantage. Since that time I have been try- 
ing to look at and study familiar, routine jobs with a more 
questioning mind and critical attitude. Just why do we do a 
certain job in a certain way? Is there not some way of doing 
it more easily and inexpensively? Have conditions changed since 
the method or practice was first inaugurated, which might well 
warrant making an entire restudy of the operation or the method 
of handling? 


Trains Still Fascinate Public 


Enjoying a monopoly of the transportation field for so many 
years, the railroads formerly had little or no incentive to culti- 
vate public interest and good-will, and some of them made but 
a feeble effort to cultivate either. There is, therefore, good rea- 
son for amazement at the sustained interest which the general 
public unquestionably exhibits toward all things connected with 
the operation of railroads. My working hours are spent at a 
large industrial plant, so situated that it affords a clear view 
of every form of transportation—steam trains, motor vehicles, 
military and commercial airplanes, and, until recently, multiple 
unit electric cars. Though not unusual so far as my observa- 
tion goes, the difference in the reaction of the workingmen to 
the passage of these various transport units is worthy of notice. 
Large buses or motor trucks rarely draw a glance; airplanes. if 
in deafening formations of a half dozen or more, may evoke 
some slight interest; but, when a fast passenger train rushes by, 
or a heavy freight passes with its interminable string of cars, 
nearly every eye is riveted on the engine for a moment. The 
numbers and characteristics of the engines usually seen on the 
various trains are well known, and the appearance of a strange 
engine is immediately recognized and commented upon by the 
men. With one exception, all these engines are of the most 
ordinary varieties, without any streamlining, dashes of color, 
or other up-to-date írills which might create unusual interest. 
The one exception is a 600-hp. Diesel-electric switcher, which 
began work very quietly a short time ago and has since caused 
much discussion and speculation among railroad men and others. 
Some of the misinformation concerning this engine, now being 
circulated by those who ought to know better, would gain little 
credence if the owners had given proper publicity to its advent. 
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With the 
Car Foremen and Inspectors 


Illustrations of 
Journal-Bearing Troubles 


Notwithstanding the importance attached to the use of 
proper lubricants in journal boxes of railroad equipment, 
it is a well-known fact that the solution of the hot-box 
problem lies not alone in the quality of the oil and waste. 
In packing the box, railroad officers who are familiar 
with this phase of train operation will at once agree 
that it is equally important to see that all the mechanical 
parts of the journal box are in proper order; for ex- 
ample, the journal and bearing, the bearing wedge, the 
box, the box lid and dust guard must be in good repair 
to insure satisfactory lubricating performance. 

Frequently, the cause of a hot box is ascribed to the 
inferior quality of the lubricant, when upon investiga- 
tion it will be found that some mechanical defect present 
in the journal-box assembly contributed to the failure 
and very likely was the primary cause of all the trouble. 
Often, too, the evidence is destroyed, in which case the 
actual cause cannot be determined. The purpose of this 
article is to bring to the reader’s attention two major 
causes contributing to the hot-box problem; namely, the 
journal bearing and the journal-bearing wedge, and to 
show by illustrations some of the actual conditions re- 
cently found on cars of various ownerships while on 
repair tracks undergoing repairs. 

Unquestionably a marked improvement has been made 
in the hot-box situation since the introduction of rule 
66 of the A. A. R. Interchange Code. This rule sets 
forth a course of procedure which should be followed if 
the objectives sought are to be attained. It will be 
apparent from the accompanying illustrations that a 
further improvement can be effected if greater care be 
given to the mechanical details when cars receive 
periodic repacking of journal boxes. To that end we 


Fig. 2—The bearing metal shown at the top became loose after this 
second-hand bearing, unsuited to the journal diameter, had been 
applied 


Fig. I—An antiquated wedge that should have been discontinued in service 
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Fig. 3—A faulty journal fillet caused this bearing condition 


must look to our supervision to see that rule require- 
ments are complied with. 

While this subject is not new, it is hoped that the 
material presented here will prove interesting and in- 
formative. Train delays are expensive and sometimes 
embarrassing. Such delays arising from hot boxes can 
be avoided, to a.great extent, by proper workmanship 
and by using lubricants of proper quality. 

Fig. 1—Do you recall this type of wedge? Some of 
the "old timers" will. Admittedly this wedge has seen 
years of service and has long since outlived its useful- 
ness. Note the condition of the journal bearing, par- 
ticularly where the sliding section wore into the back. 


Fig. 4—Progressive cracking caused by hydraulic pressure between the 
lining and the shell when once a small crack appears 


Fig. 5—A simple hammer test might have discovered this loose lining 
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Fig. 6—Wedge of obsolete design removed recently from a car—Note 
the uneven bearing surface where the wedge contacted the box 


One can see at a glance what caused the wear on the 
lugs at the inside of the wedge and the consequent 
pinching of the bearing and retarding of the oil flow. 
These were removed from a car that bore a repack 
stencil of recent date. 

Fig. 2—This bearing was removed in a transporta- 
tion yard where a wide-awake inspector had noted that 
the babbitt lining had slipped below the bearing shell. 
Apparently someone had applied a second-hand bearing 
unsuited to the diameter of the journal. During wheel 
changes it is important, when second-hand bearings are 
used, to caliper the journal to determine whether the 
bearing is of proper size. In the case of repacks it is 


Fig. 7—The car inspector's friend—a waste grab 


more economical to apply a new bearing when in doubt 
rather than to risk the application of a poor second-hand 
bearing. Note the bearing surface on the side of the 
shell and you will readily understand how this under- 
sized fit affected the bearing, causing the shell to frac- 
ture at the side and the lining to crack and become loose. 
Fig. 3—Except for the worn condition of the fillet 
end, this bearing otherwise looks like a new one. The 
excessive wear indicated, causes one to wonder what con- 
sideration axle fillets are receiving when axles go through 
the shops for attention. Perhaps it would be advisable 
to investigate our wheel and axle practices to ascertain 
whether the fillets are being properly machined. 
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Fig. 8—Isn’t this something! Two channels were chiseled in the 
bearing to relieve a cut-journal condition 


Fig. 4—This illustration shows a badly cracked or 
shattered lining on a bearing removed from a car a 
few months after periodic repacking of boxes. A slight 
crack is not always visible in ordinary inspection, yet 
here we have a typical case of progressive cracking re- 
sulting from the hydraulic pressure exerted between the 
lining and shell when once a slight or small crack ap- 
pears. Obviously we would be well repaid for any extra 
time spent in a closer inspection of bearings at the time 
journal boxes are repacked. 

Fig. 5—Here. we show another case of a loose lining. 


Fig. 9—This brass was applied even though it did not fit the wedge— 
Evidence is shown of a cut journal 


The question which arises is: In our examination are 
we properly testing the bearings to assure ourselves that 
the linings are not cracked or loose before reapplication 
to the box? Try the simple hammer test and see how 
a light tap on the back of the bearing will reveal a trace 
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of oil in the babbitt metal if a crack is present in the 
lining. 

Fig. 6—This wedge of obsolete design was removed 
from an overheated journal under a car that had been 
recently repacked. Note on the back of the wedge the 
uneven bearing surface where it contacted the ceiling 
of the box. A crack appears to be developing cross- 
wise, at the front of the wedge. Do you consider that 
the party who applied this wedge properly inspected the 
mechanical details of this box assembly to insure 15 
months’ operation free from trouble? 

Fig. 7—Here is an excellent example of a waste grab 
—the car inspector’s “friend.” The inspector may tell 
you it resulted from rough train handling, emergency 
brake application, etc., while the yard-master may claim 
that it was caused by overpacked boxes, or packing 
otherwise improperly applied. Well, any one of these 
opinions may be right. The fact remains that the waste 
grab is a common source of trouble. 

Fig. 8—This is an unusual case. Various deductions 
can be made. The evidence indicates that the journal 
was found cut in two places and the repairman con- 
ceived the idea of chiseling out two channels in the 
babbitt to avoid contact with that portion of the journal 
which was cut. This box had been treated with a cool- 
ing compound which led to the car being shopped for 
attention with findings as indicated. 

Fig. 9—Some lubricating specialists go so far as to 
advocate the machining of the top of journal bearings 
to insure a uniform surface the full length of the bear- 
ing. Here we have a case where a bearing had been 
applied when it was known that it would not properly 
contact the inner surface of the wedge. In other words, 
at the very outset this box had an uneven bearing. Note 
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Fig. 10—Brass with lug extensions swedged in, causing the babbitt 

lining along the side to act as a wiper and rob the journal of its 

adequate supply of lubrication—An example of carelessness on the 
repair tracks 


from the front view the varying thicknesses of the shell 
and lining. Yes, this was a 1937 bearing, and if you 
will observe closely, you will see evidence that the journal 
doubtless had been cut. In this case the inspector simply 
applied an A. A.R. defect card and allowed the car to 
go forward. Such practices invite serious trouble and 
should be discouraged. Suppose in this case the journal 
had burned off and extensive property loss resulted. 
Where would the responsibility rest? 

Fig. 10—This bearing was removed when wheels were 
changed under a car that had been repacked two months 
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previously. Note where the lug extensions have been 
swedged in. As a result the babbitt lining along the 
sides will act as a wiper and rob the journal of its 
adequate supply of lubrication. The distance across the 
lug extensions originally measures 55g in., whereas in 
this case it has been reduced by 3$ in. This is an ex- 
ample of carelessness on repair tracks, in that a de- 
fective bearing was reapplied when boxes were repacked, 
Could we expect 12 to 15 months satisfactory lubricat- 
ing performance under such conditions ? 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Truck-Side Damage 
Caused by Broken Axle 


On January 28, 1935, the Wabash delivered an empty 
stock car, owned by the Quaker City Live Stock Ex- 
press, to the Chicago and Illinois Midland with a hole 
worn through the top of the left No. 3 journal box. 
This hole was caused by the box riding on the stub 
of a broken journal on a pair of wheels replaced by the 
Wabash. The C. & I. M. ordered a new truck side 
from the owners but did render a bill for the part, be- 
cause it reported the damage as a delivering line defect 
and had demanded a defect card from the Wabash. 

Although the Wabash admitted the truck was dam- 
aged on its line and had replaced the wheels without 
making repairs to the truck side, this road contended 
that the damage was the owner's responsibility because 
such damage resulted when the axle broke, permitting 
the truck side to drop down and let the box ride on the 
axle stub. "Therefore, it refused to issue a defect card 
to the C. & I. M. 

The C. & I. M., having repaired the damage, con- 
tended that it was entitled to render a bill for repairs 
either against the Wabash on authority of defect card 
or against the car owner, depending on the result of the 
decision rendered by the arbitration committee. 

In a decision rendered on November 12, 1936, the 
Arbitration Committee stated “As the defect on journal 
box of truck side developed due to a broken axle, own- 
er's responsibility, the same responsibility applies to the 
damaged truck side."—Case No. 1753, Chicago & 
Eastern Illinois Midland versus Wabash. 


Charges for Arch Bars and Tie 
Bars Replaced with Side Frames 


On September 13, 1935, a car owned by the North 
American Car Corporation was derailed on the St. Louis 
Southwestern and was returned to the owner with the 
delivering line.damage covered by defect cards. The 
arch bars and tie bars were bent, and the owner elected 
to scrap and replace them with Andrews side frames, 
charging the St. Louis Southwestern a price equivalent 
to that for repairing the arch bars and tie bars plus 
necessary material costs instead of charging for new 
parts. The charges made by the car owner amounted 
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to $58.66, while the actual betterment charges amounted 
to $105.84. 

The St. Louis and Southwestern contended that the 
charges should be confined to the work actually per- 
formed, and that any increased cost resulting from the 
application of betterments was the owner's responsibility. 
However, the owner maintained that its charges were 
in accordance with the original design and did not exceed 
the betterments applied, which is in accordance with 
the first paragraph of rule 94. Consequently, the owner 
contended that its charges were correct. 

The Arbitration Committee's decision, rendered April 
8, 1937, stated: “The charge as rendered by the car 
owner is proper, as it does not exceed the charge for 
repairs authorized by defect card in accordance with 
first paragraph of rule 94."—Case No. 1754, St. Louis 
Southwestern versus North American Car Corporation. 


Straightening Press for 
Steel Car Parts 


An efficient and powerful steam-operated press used 
in straightening steel car parts at the Danville, Ill., 
shops of the Chicago & Eastern Illinois, is shown in the 
illustration, The steam cylinder, with 22-in. piston 
diameter and 18-in. stroke is rigidly bolted to a heavy 
iron framework, the piston operating vertically above a 
face plate 3 ft. 6 in. wide by 8 ft. 6 in. long and located 
about 14 in. above the shop floor. 

The steel framework supporting the cylinder consists 


Steam-operated press used in straightening steel car parts at the 
Danville shops of the C. & E. I. 


of 15-in. channels and I-beams riveted together and set 
on a solid foundation. The spread of the vertical chan- 
nels is 10 ft. 9 in. on centers and. the overall height is 
9 ft. About 40 ft. back of this steel framework is a 
similar steel frame over a heating forge; these two steel 
frames are tied together and braced against the shop 
wall by means of 9-in. double channels riveted together 
to form an I-beam which also serves as a trolley for the 
5-ton chain hoists used in handling the heavy steel parts. 

The cylinder is shop-made from a scrap locomotive 
cylinder bushing with top and bottom heads made oí 
locomotive cylinder heads, held together against the 
bushing by an adequate number of l-in. tie rods. The 
piston and piston rod also are of the locomotive type 
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with the usual packing rings and packing gland. A globe 
drain valve is provided in the lower end of the cylinder 
and the usual steam-operating valve is located on the left 
channel with a throttle lever within easy reach of the 
operator. 

This steam press is used for the most part in the cold 
straightening of steel car end sills, side sills, center sills, 
bulb angles, car ends, stakes, braces, posts and doors. 
When badly bent, some of these parts have to be heated 
before straightening and in this case the overhead trol- 
ley and chain hoist connection to the forge is very con- 
venient. In the case of bent steel car ends, the corru- 
gations are reformed practically like new by the use of 
rollers and wedge-shaped straightening dies. Special 
dies are used for stake pockets and similar parts. It is 
seldom necessary to use more than two men in the opera- 
tion of this straightening press, which greatly expedites 
the handling of steel-car work at the Danville shops. 


Questions and Answers 
On the AB Brake 


General (Continued) 


243—O.—How would you proceed to cut out a brake? 
A.—Close the branch-pipe and cut-out cock, and drain 
both reservoirs completely. 

244—O.—What should be considered when “picking 
up" a car on the road having AB equipment? A.—Be- 
cause of the use of an emergency reservoir in addition 
to the auxiliary reservoir, approximately twice the time 
is required to charge the brake system as compared with 
the K equipment. 

245—Q.—What would be the result if this fact was 
not taken into consideration? A.—Unless sufficient time 
is allowed for charging, the brake may fail to apply 
during the road test. 

246—O.—Where can we expect an exhaust of air to 
the atmosphere following an emergency application? 
A.—At the main exhaust port of the emergency portion. 

247—Q .—How long should this blow continue? A— 
For at least 1 minute, and the brake should not be con- 
sidered defective unless the blow continues longer than 
2 minutes. : 


Cleaning, Lubricating and Testing 
248—Q.—Should the service or emergency portions be 
cleaned on or at the car? A.—No. They should be 
removed from the car and replaced by portions known 
to be in good condition. 
249—Q.—What should be done with the portions re- 
moved? A.—After first properly protecting them from 


exposure to dirt and damage, they should be transported . 


to a point provided with an approved test rack. 

250—O.—What attention should be given the bracket 
portion?  A.—It should be blown out with compressed 
air, and the hair strainer should be removed and cleaned. 
Note: A recommended practice is to carry sufficient 
Strainers in stock to provide for renewals. The dirty 
strainer should be placed in the protection cover on the 
Service portion, which contains a receptable for this 
purpose, and forwarded with the service portion to the 
shop for repairs. 

251—0.—When dismantling the portions for repairs 
or cleaning, what care should be exercised to avoid dis- 
tortion of bolts, studs, nuts, etc.? A.—Special wrenches 
should be provided to fit these parts. 

252—0Q.—W hat further care must be taken when dis- 
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mantling or assembling the parts? | A.—Damage to 
pistons, springs, gaskets and slide valves must be avoided. 

253—Q.—What is important insofar as choke fittings 
are concerned? A.—The size of the various chokes is 
important and they should be removed, cleaned and 
gaged. 

254—Q.—What is a good practice in regard to the 
cleaning of chokes? A.—It is preferable to remove the 
chokes one at a time for cleaning and inspection. 

255—Q.—Why should this procedure be followed? 
A.—To avoid mixing, that is, to insure that each choke 
is replaced in its proper location. 

256—0Q.—What is the proper method for cleaning 
chokes? A.—They should be dipped in a cleaning fluid 
and blown out with compressed air; no metallic tools 
should be used to clean the openings. 

257—Q.—When cleaning the portions, what method 
should be followed? A.—They should be completely 
dismantled and all parts inspected and cleaned; also, all 
parts should be washed in a cleaning fluid to dissolve 
any oil or grease that may have accumulated. 

258—Q.—How should gaskets or rubber-seated valves 
be cleaned? A.—They should be dipped in a cleaning 
fluid, if the fluid is noninjurious to rubber; the parts 
must be promptly wiped dry after dipping in the clean- 
ing fluid. Defective gaskets or diaphragms should be 
replaced with ones in good condition. 

259—O.—W hat attention should be given the springs? 
LIN should be inspected for rust pits or other 
efects. ` 


Jig for Laying 
Tight Car Floors 


To assure laying freight-car floors which will be tight 
not only when new but after some shrinkage has taken 
place, the jig shown in the illustration is used at the 
Northern Pacific freight-car shops, Brainerd, Minn. 
The device consists simply of an air-cylinder arrange- 
ment (one on either side of the car) which permits ap- 
plying the last few boards at the center of the car with 
considerably more pressure than would be possible with 
hand-laying methods and thus squeezing all of the floor 
boards together at a predetermined pressure adequate 
to prevent the subsequent development of cracks. 

In applying car decking at Brainerd shops with this 
device, the boards are laid loosely on the car sills or 
nailing strips, working from each end towards the cen- 


Fig. 1—One of a pair of swing-type pneumatic clamps used in 
applying freight car decking 
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ter. These floor boards in each end of the car are then 
held down against upward movement by 3-in. by 4-in. 
stringers laid longitudinally on top of the decking and 
stayed from the car roof. Five floor boards on each 
side of the car center (and including the additional one 
or more boards inserted for tightening purposes) are 
then cleated together and placed in an inverted vee 
position as shown in Fig. 1. A suitable wooden block 
is applied at the point of the vee and the air clamp swung 
into position with the lower jaw under the car side sill 
and the upper jaw resting on the block. 

A similar clamp is applied on the other side of the car 
and, when the operating valve is opened, air is admitted 
to both cylinders simultaneously, drawing the two jaws 
of each clamp together and having the immediate effect 
of gradually flattening the V-shaped boards and pressing 
all floor boards in the car together until the vee finally 
is forced into a horizontal position as shown in Fig. 2, 
with one extra floor board (or more as required) ap- 
plied. The decking is nailed lightly at intervals to as- 
sure its staying in place; the 3-in. by 4-in. stays are 
removed; and the final nailing operation is completed, 
using 3-lb. double hand hammers which not only drive 
the nails easily in about two blows but have sufficient 
weight to force the decking down against the car sills. 

Referring again to the illustration, the construction 
of the pneumatic jig will be apparent. The jaws are made 
of small angles pivoted at the left ends to a vertical steel 
plate and round bar which is mounted in two substantial 
eye brackets, rigidly secured to the shop walls. This 
arrangement permits swinging the jaws parallel with and 
close to the walls when not in use and thus avoids 
obstructing the passageway. 

The air cylinder, with a 5-in. bore and 24-in. stroke, 


Fig. 2—View of the decking after it has been pushed down, 
with all boards tightly in place 


is mounted near the end of the upper jaw by means of a 
pivoted connection and has a piston rod connection to 
the lower jaw which is also pivoted to permit angular 
movement. The weight of the air cylinder and outer 
jaw ends is supported when the jig is not in use by 
means of a l-in. diagonal rod with pin connection at the 
upper left end to the vertical steel supporting plate and 
a slotted connection to a pin in the lower jaw which 
adds to the flexibility of the device. In other words, this 
construction permits the lower jaw to adapt itself to car 
side sills of slightly varying height. 

A similar pneumatic clamp is provided on the other 
side of the car, both operated -by air from a single valve. 


* * * 


Automatically operated eight-car AB brake endurance test rack of the New York Air Brake Company 


At the right is a U2 Mercury manometer which registers application and release differentials of the AB valve. In the center 
is the control mechanism for automatically charging and reducing the brake pipe in one-minute cycles. In front of the valves 
in 


are 10-in. by 12-in. diameter cy 


ders. Otherwise the brake equipment is the same as used on freight cars. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Motor-Driven 
Sheet Metal Shears 


An unusually efficient and convenient type of motor- 
driven sheet metal shears, which was made and is now 
being used at the Danville, Ill., shops of the Chicago 
& Eastern Illinois, is shown in the illustration. 

'The frame of this machine is constructed of angles 


Shop-made sheet metal shears used at the Danville shops 
of the C. G E. I. 


welded together and designed to support rigidly the 
shearing unit and a large table made of 3¢-in. sheet steel. 
The U-frame which carries the cutter shafts is a welded, 
built-up structure made of heavy tank steel. The two 
cutter shafts, mounted one in the upper and the other 
in the lower jaw of the machine are equipped with roll 
cutters at the outer end which, when brought together 
serve to shear sheet metal sheets quickly and easily to 
any shape or design required. 
gear-driven from a 1'%-hp. electric motor mounted in 
the base of the machine. 

The work done on this machine is primarily locomotive 
jacket work. However, other light sheet metal parts, 
such as stove pipes, galvanized spouting, and galvanized 
material for various utensils, are cut on this machine. 
The machine is used to make both straight cuts and 
circles with a comparatively small radius. 

Prior to the adoption of this machine, all jacket and 
light sheet metal parts were cut with a large pair of 
hand shears. This machine has eliminated the use of 
the large hand shears, and results in a saving of approxi- 
mately 20 per cent in labor cost in preparing and cutting 
a locomotive jacket. 


Changing the Size 
Of Air Reservoirs 


Locomotive main air reservoirs sometimes have to be 
lengthened to provide increased capacity or possibly 
shortened to fit in a restricted space. In either case, the 
method illustrated may be used to good advantage, as it 
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The cutter shafts are . 


involves the welding together of two reservoir sections 
of any desired length by means of a reinforced circum- 
ferential seam which gives equivalent or even more 
strength than in the original reservoir. 

Referring to the drawing, the general method of pre- 
paring and welding this circumferential air reservoir 
seam is shown. The edge of each section of the reser- 
voir is beveled to an angle of about 30 deg., and dia- 
mond-shaped reinforcement strips are cut in two, bev- 
eled and electrically welded to the inside of the reservoir, 
being spaced as shown and applied before the reservoir 
sections are placed in position for welding. The rein- 
forcement strips are made of 3$-in. boiler steel of the 
shape indicated and formed to fit the inside diameter 
of the reservoir. Sixteen reinforcement strip pieces in 
all are required and they are spaced on each side of the 
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Details for preparing and welding the circumferential air reservoir seam 


drain plug bosses as shown, to permit the reservoirs to 
drain properly. 

After the air reservoir sections are lined up accurately 
in position they are tack welded on opposite sides to 
prevent them from being drawn out of line. The rein- 
forcement strip pieces are welded together and the seam 
finished smooth and flush with the outside of the reser- 
voir. This method of lengthening and shortening air 
reservoirs may, of course, be used with equal success 
on all types of cylindrical reservoirs and drums. 


Power Chucking 
Wreneh 


'The Cushman Chuck Co., Hartford, Conn., recently de- 
veloped a uniform-torque power wrench for production 
chucking of pieces in lathes, drill presses and milling 
machines which is designed to lessen the fatigue on the 
operator and to produce a uniform chucking pressure 
for eliminating distortions usually due to unequal pres- 
sures on chuck jaws when tightened by hand. The 
power wrench includes a high-torque constant-speed re- 
versible motor, a reduction gear and a splined drive 
shaft. One end of the drive shaft engages the chuck- 
(Continued on page 77) 
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WORK GOES 
ROUND AND 
ROUND 


66Evrry one of the failures could have been pre- 
vented!” H. H. Carter, master mechanic on the Plains 
Division of the S. P. & W., pounded the desk to em- 
phasize his statement. “Not only could they have been 
prevented, they should have been!” 

Jim Evans, the roundhouse foreman, squirmed un- 
comfortably. “But Mr. Carter—" 

“No buts about it," Carter interrupted. “They should 
have been prevented—old breaks, every one of them!” 
The master mechanic pointed a heavy right forefinger 
at a miscellaneous assortment of enough scrap in one 
corner of the office to start a fair size junk yard. 

In the pile of parts were pieces of combination levers, 
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The master mechanic pointed a heavy right fore- 
finger at a miscellaneous assortment of enough 
scrap steel in one corner of the office to start 
a fair size junk yard 


the end of a main rod, a broken eccentric rod, and 
various other parts of locomotives. Each piece repre- 
sented an engine failure. Each part under the constant 
hammering and pounding of a heavy working locomo- 
tive had given way. As the master mechanic had said, 
the broken sections all indicated that the breaks had 
started from old cracks. In most cases, the break had 
progressed from a crack at a corner of the piece. The 
master mechanic leaned over and pointed at the broken 
end of an eccentric rod. 

“Look at that—nearly a third old break! The inspec- 
tors should have found that.” 

"It's sometimes pretty hard to see a crack," Evans 
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said defensively. “Sometimes they’re on the back side.” 

"They've got mirrors," Carter cut in. "We've given 
them mirrors, flashlights, and magnifying glasses, and 
they're supposed to have good eyes, but that's not the 
point. The point is I want such failures to stop. They've 
got to stop!" Carter pounded the desk again. 

"We'll do our best," the foreman replied. 

"I don't care what you do or how you do it, but I 
don't want any more failures from broken rods." The 
master mechanic picked up a letter. Evans took the 
hint and left. 

When Evans reached the roundhouse he located the 
laborer that wipes the rods. "I want all of the rods 
cleaned and whitewashed every trip," the foreman told 
the laborer. "After they're whitewashed and inspected, 
clean them off. I'll give you another man to help you.” 

The campaign to reduce failures from broken rods 
was on. The roundhouse smelled like a pre-prohibition 
cooking plant, the odor of alcohol was so strong. 

The whitewash was a mixture of powdered whiting 
and alcohol. It dries quicker than when mixed with 
water, and Evans claims makes a finer grained white- 
wash that shows up cracks better. 

Every rod that showed symptoms of the tiniest hair- 
line crack was taken to the blacksmith shop and treated. 
Hardly a locomotive was turned without some part being 
thus treated. 

Some were cracked, others had, as the blacksmith ex- 
pressed it, "equators" because the lines were imaginary. 

Every one in the roundhouse became crack conscious 
from cellar packer to cab man. Even the jacket wipers 
took a look along the side of every engine they passed 
looking for cracked rods. 

The intensive effort brought results. The epidemic 
of broken rods was stopped, for the time, at least. 
There was another and less pleasing result. Every one 
was so busy looking for cracks, little time was left for 
other work. 

Machinists were busy removing and replacing sus- 
pected or guilty parts. Laborers were busy whitewash- 
ing and cleaning. The blacksmith fire usually had a 
crack suspect heating in it. Inspectors only needed a 
Sherlock Holmes hat and calabash pipe to be taken for 
detectives looking for clues. 

One morning Evans was making out his engine lineup 
when the messenger brought in a wire. “Pink one for 
you. Mr. Evans," the messenger said. 

Messages on ordinary yellow paper are bad enough, 
but ones on pink usually mean trouble. This one was 
no exception: "Engine 5086 held at Sanford by federal 
inspector account worn driving boxes and rod bushings.” 
The message was signed with the initials of the master 
mechanic. l 

The foreman dropped the pink slip on the desk like 
it had burned his fingers. He finished the lineup hur- 
nedly and headed for the roundhouse. 

The 5079 was on the drop-pit and had been for over 
three weeks. Since the campaign against cracked rods 
started, machinists had little time for dead work. Even 
the ones assigned to the drop-pit were pressed into 
service occasionally to help out on running repair. 

Evans found machinists Jenkins and Cox, assigned 
drop-pit men. Both nut-splitters were working on run- 
ning repairs. 

“Let’s get on the 5079 and get it out right away,” 
the foreman told them. “Soon as we get her out, two 
or three other engines have got to go over the pit.” 

The master mechanic returned to Plainville next day. 
He called the foreman to the office and lectured long 
and loud. “There’s no excuse for allowing locomotives 
to be run with driving boxes and rod bushings worn 


Railway Mechanical Engineer 
FEBRUARY, 1938 ? 


past the limit," the master mechanic began and ended his 
lecture. 

Evans assured him that it would not be allowed to 
happen again. 


A xp the campaign against worn bushings and brasses 
was on. An additional machinist and helper were as- 
signed temporarily at the drop-pit. A machinist put in 
eight hours a day turning driving box brasses. The 
crank pin grinder that had been idle for many weeks 
began making the sparks fly truing up tapered and out 
of round pins. Driver journals were rushed to the 
wheel lathe to be turned. 

The sudden increase in consumption of brass was so 
great that the storekeeper suggested that a brass foundry 
should be added to the S. P. & W. facilities at Plain- 
ville. 

Extra work incurred putting boxes and bushings in 
condition took a lot of time that had previously been 
used in the crack clean-up campaign. Inspectors met 
incoming engines on the lead and carefully checked driv- 
ing box pound while the hoghead or hostler pumped 
them. Magnifying glasses were not used as assiduously. 
Long lining bars became bright from constant use by 
inspectors using them to test wear in rod bushings by 
lifting the rods. 

Rome wasn't built in a day, neither can a locomotive 
in a roundhouse be run over the drop-pit, have the 
drivers dropped, crown brasses renewed, journals and 
pins trued, and other work incidental to such procedure 
be accomplished in eight working hours. Everything 
considered though, exceptionally rapid results were ob- 
tained in the work at Plainville. 

With so much of the work being done, many time- 
saving methods were evolved. Some short cuts were 
suggested by the foreman, but a larger number were 
ideas of the mechanics doing the work. : 

A minor but irritating outcome of the wholesale re- 
newal of bushings and brasses was a sudden increase 
in the number of hot pins and boxes. When possible, 
locomotives just off the drop-pit were broken in by 
being run on a local. A couple of them were used one 
day each in the yards switching but the hogheads on 
the goat yelled their heads off about using road engines 
for switching. 

Sometimes conditions didn’t allow time for properly 
breaking in the new bearings. In such cases they were 
limbered up a little by running them up and down the 
lead. Liberal doses of oil and crater compound were 
given the pins and journals. Extra cakes of grease and 
sticks of pin dope were given the engineer along with 
the fervent hopes of the foreman that the engine wouldn’t 
run hot. 

_Except for the minor annoyance of occasional hot 
pins and journals, everything was going good at Plain- 
ville until the cylinder fell off the 5091 


WV ^s that a mess! The engine right off the drop-pit 
had made one trip on the local, made a good trip, too, 
only the right main pin ran a little hot. The hogger 
didn't have to put water on a single journal. 

The next trip was on 71, the fast Gold Ball freight. 
Forty miles out of Plainville the cylinder dropped off. 
Traffic was tied up four hours getting the engine and 
train off the main line. The superintendent, trainmaster, 
and master mechanic prized up more hell than old Nick. 
ever heard of and that was only the beginning. The 
superintendent of motive power and general manager took 
out a few chunks by wire, then went to Plainville for a 
personal appearance. 

"Didn't you know the cvlinder casting was cracked ?" 
the master mechanic asked Evans. 
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“Sure,” Evans replied. “I knew it was cracked but 
I didn’t think it was bad enough to do any damage. Halt 
of the engines running out of here have cracks in cylinder 
castings that look as bad as that one did. I thought—" 

“Tf you had thought,” the master mechanic cut in, "you 
would have tied the engine up until the casting was re- 
paired." 

The official didn't intend to be personal, he was only 
passing on to the foreman a little of what he had received 
a lot of from the officials over him. 

“Well,” Evans shoved his chew of “horseshoe” into his 
cheek with his tongue, “maybe we had better go over all 
of the cylinder castings and get the ones that might 
cause trouble welded." 

"Of course we should,” Carter said before he realized 
that he was assuming responsibility with the foreman. 
Then he added, “All right, I'll go over them with vou 
and we'll decide which ones should be repaired." 

Every engine that came in was carefully inspected for 
cracked cylinder castings. Inspectors marked cracks 
they found with yellow keel. The foreman and master 
mechanic then examined them and decided what was 
to be done. 

Some were chipped out and welded with bronze. Some 
were re-enforced with studs before being welded. Ones 
that didn't look too bad were pronounced O.K. for serv- 
ice but with the understanding that they would be carc- 
fully watched. One engine, the 5077 was sent to the 
back-shop to have the cylinder castings renewed. 

Things went along fairly quiet at the Plainville round- 
house for some time. Evans was beginning to feel that 
his wasn't such a bad job after all until one morning the 
federal inspector dropped in unannounced as federal in- 
spectors have an annoying habit of doing. 

Evans had just picked up a piece of yellow clip and 
read the short but sweet typed line "engine failures— 
blank” when the federal inspector came in. The forc- 
man took a deep breath and managed an outwardly cheer- 
ful “good morning." 

The inspector returned the greeting with a hand-shake, 
then stepped into the foreman’s private office and put 
on a suit of unionalls. 

The 5092 was standing on the lead called for the 
Limited. The engine crew was already on her. 

“Sit down,” Evans invited cordially when the inspec- 
tor came back into the main office. “Have a smoke." 

The inspector took the cigar but didn't sit down. 
“Thanks,” he replied, "I'll smoke this after while; guess 
I'd better work a little now." 

The inspector edged towards the door, the foreman 
reluctantly followed. “What's that going on?" the in- 
spector indicated the 5092. 

“The Limited," Evans replied. 

"Let's look at her," the inspector said in a matter-of- 
fact tone. 

Evans had little apprehension as they walked towards 
the locomotive. Of course the engine wasn't perfect. but 
she was in pretty good shape. 

The federal inspector walked around the engine in 
what appeared a very casual manner. “Looks like that 
main driver tire flange is a little sharp," the inspector 
commented in an equally casual manner. 

“TH get a gauge." Evans turned towards the office. 

"Never mind." the inspector said, "I've got one.” 

. The tire didn't take the gauge, but what it lacked was 
so little that Evans held his breath while it was being 
tried. One more trip would be enough to finish it. 

“I'm going to turn the tires when she gets back.” the 
foreman said. 

“Good idea," the inspector commented. 

The 5092 was not the only engine that had badly worn 
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tires. Others were equally bad and the 5083 that Evans 
was figuring on running west that night was so bad that 
the foreman marked up another engine. 

He hadn't realized that tires on so many engines were 
getting in bad shape, meaning both condition and contour. 
lt didn't seem like any time since most of the engines 
had been over the drop-pit. At that time all that were 
too bad had been renewed or turned, and most of them 
needed attention again. 

The federal inspector didn't tie up any engines. He 
reported a few defects, most of which could be remedied 
without a lot of trouble. Before leaving, however, he did 
again casually mention the condition of driver tires, very 
casually, but Evans took the hint. 

Once more the drop-pit was a busy machine and the 
wheel lathe running steadily eight hours a day. The 
smell of burning paint hung heavily on the roundhouse 
and the clang of striking sledges hammering hot tires a 
familiar sound as tires too thin to turn were replaced. 

As the crusade against broken rods had given way to 
the brass brigade, the cracked cylinder campaign gave 
wav to the war on tread worn tires. 

If the job of running a roundhouse were merely a 
matter of correcting certain conditions and thev would 
stay corrected, a foreman's job would be the sinecure 
some folks think it is. If to paraphrase what Bill Shakes- 
peare said long ago, if it were done when it is done, the 
sooner the better, or something like that. 

But railroading is not like that. -4 roundhouse job is 
more like that of the guy that landed the job of killing 
the Hydra, a fierce serpent with a lot of heads some sav 
seven, but more recent accounts make it nine heads the 
serpent had. Anyway, every time one head was cut off, 
two more showed up in place of the one cut off. Her- 
cules—the guy's name was—would have made a good 
roundhouse foreman because that Hydra didn’t have a 
thing on a roundhouse. Get one job done and vou think 
it’s done for good, up. pops two more waiting to be 
handled. It's just like the Hydra another way, too. The 
job that’s biting at you the hardest at the moment is the 
one that must be chopped off. 

Whitewashing rods every trip had long since been not 
exactly forgotten but rather neglected for lack of time 
when the federal inspector suggested that some of the 
tires needed attention. Efforts were made to continue 
eternal vigilance against broken rods, but with other jobs 
needing attention worse, Evans just kinda let it slide. 

Rods had been whitewashed at the end of every round- 
trip at first. Then locomotives needed badly were al- 
lowed to make a trip without it. Get them next trip. 
they figured. Sometimes they did, sometimes they didn't, 
until slowly but surely they got back to the old ‘practice 
of whitewashing only on monthly tests. 


T uis wham I—the 5088 broke a main rod— broke off 
right up close to the back end—tore up a lot of the valve 
motion, knocked a head out of the cylinder and broke 
the guide yoke. Besides doing a lot of damage that cost 
a lot of money to repair, the crack passenger train was 
held nearly three hours waiting for an engine. 

Two days later the 5091 snapped an eccentric rod.- It 
didn't do as much damage, but was a nasty failure. 

Again the master mechanic called the foreman to the 
office. “Those failures could have been prevented!” the 
master mechanic said emphatically. “Look at 'em! Old 
breaks! There's no excuse for such failures.” 

“But—” Evans started to reply, but Carter cut him 
short. 

"No buts about it! Such failures have got to stop!” 

“Yes, sir,” Evans agreed, and the campaign was on 
agamst cracked rods, and so on ad infinitum. 
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Power Chucking 


Wrench 
(Continued from page 73) ] 

ing wrench through a suitably formed socket. The 
other end of the shaft is splined to permit horizontal 
adjustment of the shaft for various diameters and po- 
sitions of work. The control button for the motor is 
mounted in the splined end of the shaft. The entire 
unit is mounted on the bed of the machine by a bracket 


An application of the Cushman power chucking wrench 


on which the wrench can swivel, so that if the operator 
should leave the wrench in the chuck no harm will 
result when the machine indexes. 

The propelling power of the standard wrench manu- 
factured by this company is based on utilizing a motor 
with a torque of 24 ft.-lb., which is estimated to deliver 
a driving torque of approximately 300 ft.-lb. at the end 
of the splined shaft. However, units which produce 
8 ft-lb. and 16 ft.-lb. motor torque for lighter work 
can be built to specifications. The torque thus provided 
by the chucking wrenches makes it possible to attain 
uniform gripping pressures of the chuck jaws, an ob- 
vious advantage in production work, especially where 
machined parts are finished to micrometer sizes. 


Valve- and Cylinder- 
Bushing Applicator 


The cylinder-bushing applicator illustrated, which is a 
light, compact and efficient unit, has recently been de- 
veloped by the Portable Hydraulic Equipment Com- 
pany, Chicago, Ill., for use in applying locomotive valve 
and cylinder bushings by hydraulic pressure. The com- 
plete unit, which can be easily handled, set up and 
operated by one man, consists of an oil-operated, four- 
speed hydraulic hand pump, and bushing applicator 
press of 35 tons capacity. 

The Rodgers hand pump is built into a housing which 
serves as a reservoir for five quarts of oil and supports 
the pump head. The cylinder and valve are made in a 
single unit of bronze, being attached to the housing base 
and equipped with ball-type suction and discharge 
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valves. The piston is a ground fit in the cylinder and 
no leather or other packing is used. The shift block 
on the pump head is combined as a unit with the oper- 
ating handle. A simple patented device is said to pro- 
vide instant control of leverage speed changes. 

Under normal operating conditions one man can pro- 
duce 4,000 Ib. pressure on high speed (short leverage) 
or 10,000 Ib. on low speed (long leverage). At 30 
strokes per minute on high speed, a 2%-in. stroke of 
the pump piston produces a volume of approximately 
60 cu. in. of oil. At low speed, a %-in. stroke produces 
a volume of 12 cu. in. of oil. The pressure hose is 
metal lined, and tested at 22,000 Ib. per sq. in. The 
return hose is oil proof. The pump is equipped with’ 
a gage indicating pressures in pounds and tons. 

The double-cylinder press is a simple arrangement of 
two cylinders fitted with suitable pistons, cover plate 
and crosshead. The outer ends of the cylinders are 
welded to a single base plate. The crosshead, cover and 
base plate have a 2!46-in. hole in the center of each, 
with a cvlinder on each side, this construction allowing 
the press to slide on the center bar in such a way that 
the press may be anchored by a base nut in any desired 
position on the center bar. The ram travel is 12 in., 
and the combined capacity of the two cylinders 35 tons. 

This bushing applicator applies valve bushings simul- 
taneously and is equally effective in applying cylinder 
bushings. The device eliminates the need for power 


Hydraulic valve and cylinder bushing applicator 


equipment, such as electric or compressed-air motors and 
the use of cranes for handling heavy parts. The oper- 
ator can read and control the pressure accurately during 
the operation. 


Fan-Cooled Motors on 
Hammond Grinders 


Hammond Machinery Builders, Inc., Kalamazoo, Mich., 
has equipped all of its grinders of 3 hp. and over with 
totally enclosed fan-cooled motors. The rotor and stator 
on these units are in an enclosed chamber sealed against 
the entrance of foreign matter. Two fans force cooling 
air around the outside of this chamber, serving to ex- 
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tract heat from the motor, The fan-cooled type motor 
is said to withstand greater overload with a lower tem- 
perature rise. The company's grinders are equipped 
with automatic starters with thermal overload protec- 
tion, oversize ball bearings, adjustable eve shields made 
of shatterless glass and pushbutton remote control. 

Hammond heavy-duty grinders especially adapted to 
service in railway shops, are available as equipped with 
totally enclosed fan-cooled motors in sizes of 5, 715 and 
10 hp. type WH. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
wertter, 2bnonymous. communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
(given to do so. Our readers in the boiler. shop 
are invited to submit their problems for solution.) 


Boiler Cracks at Waist-Sheet Angles 


Q.—What causes the shell of a locomotive boiler to crack at 
the waist-sheet angles? Can it be remedied ?—-M. E. D. 


A.—The practice of securing waist-sheet angles to the 
boiler shell with studs of rivets affects the normal and 
equal expansion and contraction of the shell. When 
applying riveted angles to the shell, such as the waist- 
sheet angles, the shell plate becomes more rigid at the 
point of application than the surrounding area and, due 
to the expansion and contraction of the boiler sheet, 
stresses are set up in the plate around the waist-shect 
angle caused by the rigidity of the construction at this 
point. These angles, to which the waist sheets and the 
guide-yoke sheets are attached, transmit stresses and 
strains set up in the frames, by the running gear, to 
the boiler shell directly. 

^oiler steel has a high tensile strength and such ma- 
terial is less homogeneous and pliable than material of 
lower tensile strength; for this reason, it is unable to 
absorb the stresses transmitted through the waist sheets. 
The shell course generally cracks and falls at or near 
the ends of the angles due to the tensional stress at 
these points which is caused by unequal expansion and 
contraction, The best remedy is to cut the waist sheets 
loose from the boiler and apply a liner riveted to the 
outside of the shell between the shell and the waist-sheet 
angle, thus preventing the waist-sheet angle from wear- 
ing into the shell plate. 


Bulges in Front Tube Sheets 


Q.—What causes the front tube sheet to bulge? Should the 
front tube sheet be straightened at each shopping?—M. L. 


A.—The bulging of the front tube shects of a loco- 
motive boiler can be attributed to several causes. The 
most common are: 

(1) An improper fit of the tube shect in the shell of 
the boiler, whether it is too large or to small, will cause 
considerable bulging immediately after the boiler is put 
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into operation. When the sheet is too tight it will bulge 
in and when it is loose it will bulge out. 

(2) The rolling of the flues in the tube sheet is the 
most common cause of the tube-sheet bulging. When 
using hand rollers, each tube hole is expanded 0.007 in. 
With a self-feeding roller and an air motor the holes are 
stretched 0.021 in. The rolling operation, considering 
the number of tube holes in a tube sheet, results in a 
considerable outward stretch in the sheet toward the 
shell of the boiler, where the outer rim of the tube sheet 
being solid refuses to permit any more movement in 
that direction, thus causing the tube sheet to bulge. 

(3) The expansion and contraction of the boiler 
tubes puts considerable strain on the tube sheets, and 
although this condition is generally taken care of by the 
use of copper ferrules in the rear tube sheet, the prac- 
tice of seal welding the tubes often defeats the purpose 
of the ferrules, causing the tube sheets themselves to 
take the load due to expansion and contraction. Ob- 
viously, the tube sheets will bulge under these conditions. 

Some shops straighten the tube sheet with a bar bolted 
across the flue sheet, pulling the sheet up to the bar. 
However, the general practice is not to straighten out 
the bulge at each shopping, most of the front tube sheets 
lasting the life of the boiler. 


Mean Effective Pressure Defined 


Q.—What is meant by the term “mean effective pressure" and 
what relation. does it have to the boiler pressure of the loco- 
motive?—H. D. 


A.—The term “mean effective pressure" relates to the 
pressure in the cylinders and is the average useful pres- 
sure which does work in the cylinder; it is the average 
pressure exerted on the piston, throughout its stroke, 
and is calculated from the average of ten ordinates on 
the indicator card or by means of the planimeter. 

It has no direct relation to the boiler pressure except 
that the boiler pressure, minus whatever loss occurs be- 
tween the boiler and the cylinders, is the initial pressure 
upon which mean effective pressure is based. 


Cause of Cracks in 
Tube-Sheet Knuckles 


Q.—What causes cracks in the knuckles of the back tube 
sheets and what can be done to prevent these cracks?—D. E. D. 


A.—Cracks in the knuckle of the back tube sheet are 
caused by the working of the tube sheet, due to the un- 
equal expansion of the boiler shell, the boiler tubes and 


Weld 
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Fig.l 
Two methods of strengthening back-tube-sheet knuckle 


Fig.2 


the firebox. Various methods are used for strengthen- 
ing the knuckle of the back tube sheet to prevent such 
cracks. "The two most common are shown in Figs. 1 
and 2. Fig. 1 illustrates a specially designed reinforcing 
rib welded in place as shown on a 4 to 6 in. pitch. Fig. 2 
illustrates a bar-iron reinforcing strap welded in place 
as shown. The purpose of the reinforcing ribs is to 
stiffen the knuckle so that the sheet, rather than the 
knuckle will take up the expansion. 
(Turn to next left-hand page) 
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80 Million Car Miles Per Wheel Failure" 
Are Not Enough! 


Mileage between failures of chilled car 
arkable increase 


has increased 80% to an average of 9. 
years. But this is not enough. 


Chilled Car W heel Inspection Service 


Promises Better Performance 


One of the major purposes of the rigid 
inspection system now operating in our 
Member plants is the further improvement 
of this record. To attain that end, we now 
maintain resident inspectors who follow 
every step of manufacture on every heat. 


Our own release is necessary pefore 
chilled car wheels can even be offered 
for test and acceptance py the Railroads. 


Already, the results show a far greater 
uniformity of output—a most encouraging 
beginning of this new feature of our 


Association work. 


PRESIDENT 


*Based on the performance 
of over 15,000,000 chilled 
car wheels in service. 


Improvement Programs 


The Missouri Pacific has prepared plans 
for improvements to 9 of the 12 engine 
stalls in its enginehouse at 14th and Pink- 
ney streets, Omaha, Neb. Each stall will 
be extended 20 ft. Three mechanical 
draft units and new heating equipment 
will be installed at a cost of about $45,000. 

The Lehigh Valley has asked the Inter- 
state Commerce Commission for permission 
to borrow $778,000 from the Reconstruction 
Finance Corporation for repairs and to buy 
new rolling stock. The company needs to 
repair 1,460 steel coal cars and would re- 
employ 300 men to carry out this work 
at its Sayre, Pa., and Packerton shops. 

The New York, New Haven & Hart- 
ford has petitioned the court for permis- 
sion to purchase 50 lightweight stream- 
line passenger coaches, estimated to cost 
$2,100,000. This will bring the total of 
this type of equipment on the New Haven 
to 200 cars. The court was also peti- 
tioned to permit the purchase of 10 Diesel- 
electric switching locomotives to cost 


$750,000. 


Santa Fe Receives Six 
New Locomotives 


Tue Santa Fe has received from the 
Baldwin Locomotive Works six high-speed 
4-6-4 type oil-burning locomotives, one of 
which is streamlined, for use in passenger 
service between Chicago and La Junta, 
Colo. a distance of 992 miles. 

The streamlining of engine 3460, which 
has a steam pressure of 300 Ib. per sq. in., 
is designed to blend into the contour of 
the train. The shrouding is painted in 
two shades of blue, while the underpor- 
tions of the locomotive and tender, includ- 
ing the running gear, are painted black. 
An 18-in. stainless-steel strip, on which the 
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One of the six new 4-6-4 type locomotives for the Santa Fe 
has been streamlined 


words “Santa Fe" and the number “3460” 
are painted, extends from the front of the 
locomotive to the rear of the tender on 
each side at the level of the running board. 
Other striping is in silver leaf and the 
faces of the driving wheel tires and hubs 
are painted aluminum, as are also the tires 
of all the engine- and tender-truck wheels. 
Although at present equipped for burning 
oil, the engine and tender are so designed 
that coal-burning equipment, including a 
mechanical stoker, can subsequently be ap- 
plied if desired. 

One of the six new engines in a test 
run recently hauled the Santa Fe's fast 
mail train, No. 8, from Los Angeles to 
Chicago, a distance of 2,227 miles, with- 
out a change. 


Railroads Ask I. C. C. to Modify 
Power Gear Order 


IN the hope of lightening their financial 
burden during the coming year, the Asso- 
ciation of American Railroads has peti- 
tioned the Interstate Commerce Commis- 
sion to modify its order of June 8, 1937, 
relative to the installation of power reverse 
gears. The commission's order provided 
that the railroads should install power re- 
verse gears on all locomotives when they 
were brought in for class 3 or heavier 
repairs. The railroads would have the 
commission modify this order so that they 
will be required to install the gears when 
class 1 or 2 repairs are made. The petition 
calls attention to the fact that prior to the 
entry of the commission's order, the com- 
plaining brotherhood officials and the rail- 
roads entered into an agreement providing 
for the installation of power reverse gears 
on all locomotives when they were shopped 
for class 1 or 2 repairs, with all installa- 
tions to be made not later than January 1, 
1942, unless otherwise agreed between the 


management and the general committees 
of the brotherhood. 

The railroads particularly called atten- 
tion to the serious financial condition which 
they are in at this time and pointed out 
that the installation of power reverse gears 
will be unnecessarily hastened if the com- 
mission's order is followed because of the 
greater frequency of class 3 repairs. They 
go on to contend that all locomotives will 
have to be equipped by 1942 with the result 
that there is no need at this time to speed 
up the installations. 


156 Fusion-Welded Tank Car 


THE Interstate Commerce Commission 
has recently granted applications of five 
companies for authority to construct a 
total of 156 fusion-welded tank cars. The 
largest number of cars was involved in 
the application of the Union Tank Car 
Company for authority to build 100 for 
the transportation of petroleum products. 
The General American Transportation 
Corporation was authorized to build 25 
and the American Car and Foundry Com- 
pany 14 for the transportation of anhy- 
drous ammonia, while the former will 
build another five, nickel-clad, for carry- 
ing caustic soda solution. The remaining 
12 will be built of chromium steel by E. I. 
duPont de Nemours & Company for the 
transportation of nitric acid. 


New Research Heads for A. A. R. 


J. J. Pettey, President of the Associa- 
tion of American Railroads, has announced 
the appointment of William I. Cantley as 
mechanical engineer, Mechanical Division, 
and G. M. Magee as civil engineer, En- 
gineering Division. Both men will be in 
charge of research so far as their respec- 
tive divisions are concerned, according to 
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Locomotive Designs 
are 


CHANGING 


Locomotives recently pur- 
‘chased and those being con- 
sidered today provide higher 
horsepower capacity and 
higher speeds in line with 
present day operating con- 
ditions. » ^» ^»  Lima's 
engineers will gladly consult 
with you and recommend 
designs that provide this 
higher capacity to meet mod- 


ern requirements. 
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the announcement. This work was for- 
merly under the direction of L. W. Wallace 
who, on December 1, resigned as Director 
of the Division of Engineering Research. 

Mr. Cantley has had wide engineering 
experience, having been for the past 20 
years mechanical engineer of the Lehigh 


W. I. Cantley 


Valley. He was born in Philadelphia on 
July 19, 1883, and was educated in private 
school and at Drexel Institute. From 1902 
to 1915 he was connected with the Engi- 
neering Department of the Baldwin Loco- 
motive Works and on November 1, 1915, 
was appointed assistant mechanical engi- 
neer of the Lehigh Valley, being advanced 
to Mechanical Engineer on March 15, 1918. 
Since 1927 he has been Chairman of the 
Committee on Lccomotive Construction of 
the Mechanical Division of the A. A. R. 

Mr. Magee since last August had been 
assistant director of the Division of Engi- 
neering Research, A. A. R. Prior to his 
connection with the Association he was 
assistant engineer of the Kansas City 
Southern, where he had wide experience in 
civil engineering. 


I. C. C. Issues Stoker Order 


Fottow1nc the recommendations of 
Special Examiner Homer C. King’s pro- 
posed report which was abstracted in the 
October, 1937, issue of the Railway 
Mechanical Engineer, the Interstate Com- 
merce Commission, on December 30, issued 
an order requiring the railroads of the 
country to equip approximately 3,500 of 
their locomotives, used in through service, 
with automatic stokers. The 30-page re- 
port, which was written by Commissioner 
McManamy who handled the case, gives his 
reasons for requiring the railroads to in- 
stall automatic stokers which may be sum- 
marized as follows: Bad effects of firebox 
glare on the eyesight of the fireman, danger 
from firebox explosions or back fires, poor 
health caused from exposure of fireman.to 
extremes of temperature, fatigue induced 
by hand firing, inability of firemen to keep 
a proper lookout in accordance with oper- 
ating rules with the resultant danger to 
employees and passengers of collisions with 
both trains and automobiles. 

The order of the commission states that 
the use in fast or heavy passenger service 
of hand-fired coal burning locomotives 
which weigh on driving wheels 160,000 Ib. 
or more, and the use in fast or heavy 


80 


freight service, of hand-fired coal-burning 
locomotives which weigh on driving wheels 
175,000 lb. or more, causes unnecessary 
peril to life or limb, and the safety of 
employees and travelers on railroads re- 
quires that all such locomotives be equipped 
with a suitable type of mechanical stoker. 
The order further states that all coal burn- 
ing locomotives of the stated weights built 
on or after July 1, 1938, shall be equipped 
with a suitable type of mechanical stoker 
and such stokers shall be properly main- 
tained. 

The commission will also require all 
hand-fired coal-burning locomotives of the 
stated weights used in fast or heavy serv- 
ice, built prior to July 1, 1938, to have a 
suitable type of mechanical stoker. The 
order goes on to state that each railroad 
which operates hand-fired coal-burning 
locomotives of the stated weights shall file 
with the Chief Inspector of the Bureau of 
Locomotive Inspection as of July 1, 1938, 
a list of all hand-fired coal-burning loco- 
motives of the stated weights built prior 
to July 1, 1938, which will in the future be 
used in fast or heavy service on its line, 
and that mechanical stokers will be applied 
each 12 months period to not less than 20 
per cent of the total number so listed, and 
that all locomotives of the stated weights 
which are in those services on each rail- 
road shall be so equipped before July 1, 
1943, and that such stokers shall be prop- 
erly maintained. The commission concludes 
its order by saying that "for the present 
our order shall not apply to deckless loco- 
motives equipped with two cabs which are 
generally known as the ‘Mother Hubbard 
type' built prior to July 1, 1938." 

Bearing in mind the fact that it is “ex- 
tremely difficult if not impossible to meet 
every operating condition or safety need 
from a single record," Commissioner Mc- 
Manamy assures the railroads that “if 
experience shows that the standards here 
presented are inadequate, or are unneces- 
sarily burdensome, they may be brought to 
our attention for modification or amplifica- 
tion as the results of the experience may 


require.” He also amplified his decision 
by saying that the order did not prohibit 
the use of hand-fired coal-burning locomo- 
tives where two firemen are used. 

Recognizing that some of the carriers 
are in a precarious financial condition, 
Commissioner McManamy states that "Our 
order has been so drawn and limited as to 
minimize the expenditures in so far as it 
can be done without disregarding the safety 
of employees and travelers." He further as- 
serts that "it is apparent that the cost will 
be very much less than the amount esti- 
mated by the defendants and the benefits 
to be derived will be substantial" The 
railroads, in answer to the complaint, had 
estimated the cost of installation at $115,- 
000,000. 

Commissioner Lee, concurring in part, 
agreed that stokers should be installed on 
freight and passenger engines in fast and 
heavy service, but objected to forcing the 
carriers to install them on locomotives used 
in local, yard, and branch line service. "As 
it applies to the latter service," he said, "I 
do not believe the order can be justified on 
the ground of safety. Under their present 
financial condition, the carriers should not 
be required to make «unnecessary expendi- 
tures." 

Commissioner Eastman dissented from 
the majority, saying that “The order en- 
tered herein will not be a serious burden 
upon the railroads, because of the long 
time allowed for compliance and the likeli- 
hood that there will be compensation for 
much of the cost through the efficiency 
gained by the use of the automatic stokers. 
My study of the case, however, convinces 
me that the report of the majority gives 
most inadequate consideration to the evi- 
dence presented by the defendants. I do 
not believe that the order will contribute 
materially to the public safety or that it 
can be justified on that ground." He con- 
cluded by stating that he was authorized 
to state that Chairman Miller joined in 
his views. Commissioners Meyer and Ma- 
haffie did not participate. 
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-F New Equipment Orders and Inquiries Announced Since the 
Closing of the January Issue 


Locomotive ORDERS 
Road No. of Locos. Type of Loco. Builder 
Chicago & Eastern Illinois ........ 2 600-hp. Electro-Motive 
1 600-hp. American Loco. Co. 
Chicago, Milwaukee, St. P. & P. .. 6 4-6-4 American Loco. Co. 


LOCOMOTIVE INQUIRIES 


Alaska Railroad 
Canadian Pacific 


Si AH AE tng wee’ 1 
Sheet recat E 10 
PUB esate 3 


4-6-2 
Hudson 
4-6-4 


FRrEIGHT-Car ORDERS 


Road 


Chesapeake & Ohio .............. 25 


No. of Cars 


Type of Car Builder 


70-ton hopper 


FREIGHT-CAR INQUIRIES 


Canadian: Pacific. sosia see ra 2:900 
2 
200 
100 
200 

Lehigh & New England ........... 50-75 

Norther, PàcifiG wi 03.1686 seronumnass 150 


40-ton box 
50-ton hopper 
Stone 

Gondola 

Flat 


70-ton hopper 
Underframes 


PassENGER-CAR INQUIRIES 


Road 
Chicago & North Western 


NNNNA 


No. of Cars 


Type of Car 
Passenger-baggage 
Coaches 
Room coaches 
Cafe lounge 
Dining 
Observation parlor 
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MODERN 
LOCOMOTIVE 
DEVICES 


Franklin 
No. 8 Butterfly Type 
Fire Door 


Franklin Type E-2 


Radial Buff 
apu ap Franklin Driving Box 


Lubricator ond 
Spreader 


Franklin Type B 
Power Reverse Gear 


g 
acs 


for modern power 


The ten 2-10-2 Type Locomotives (five coal burning and five oil burning) 
recently delivered by Lima Locomotive Works, Incorporated, to the Kansas 
City Southern are equipped with Franklin Type E-2 Radial Buffers, Franklin 
Type B Power Reverse Gears and Franklin Driving Box Lubricator and 
Spreader. The five coal burning locomotives are also equipped with the 
Franklin No. 8 Butterfly Type Firedoor. 

These devices make for easier riding, increased safety, easier han- 
dling and improved economy of operation and maintenance. 


No locomotive device is better than the replacement part used for maintenance. 
Genuine Franklin repair parts assure accuracy of fit and reliability of performance. 


CHICAGO SENE MONTREAL 


E. T. SCHROEDER, 1205 Syndicate Trust 
building, St. Louis, Mo., has been appoint- 
ed sales representative in the southwestern 
territory for The Burden Iron Company, 
Troy, N. Y. 


J. M. Harr, who has been elected vice- 
president of the Cardwell Westinghouse 
Company, Chicago, as announced in the 
January issue of the- Railway Mechanical 
Engineer, was born on February 25, 1887, 
at Howard, S. D., and was educated in 
electrical engineering at South Dakota State 


(c) Moffett Studio 
J). M. Hall 


college. Mr. Hall first became associated 
with the railroad field as a draftsman on 
the Chicago & Alton (now the Alton). 
In 1909 he entered the employ of W. W. 
Cook & Son, contractors. In 1911, he 
returned to the Alton as chief draftsman, 
and in 1914 he became identified with the 
Babcock & Wilcox Company as chief 
draftsman, leaving this company two years 
later to become superintendent of the 
Hamilton Steel Wheel Company, Hamil- 
ton, Ont. In 1918, Mr. Hall became asso- 
ciated with Dominion Foundries & Steel, 
Ltd., Hamilton, as general superintendent. 
In 1923, he became vice-president of the 
Hall Draft Gear Corporation, Watervliet, 
N. Y., and three years later he became as- 
sistant to the president of the Universal 
Draft Gear Attachment Company. In 1928, 
he joined the Cardwell Westinghouse Com- 
pany as chief engineer, which position he 
continued to hold until his recent election 
as vice-president. 


C. Irvine LUSINK, assistant manager at 
Rochester, N. Y., of the engineering de- 
partment of The Symington-Gould Cor- 
poration and the Gould Coupler Corpo- 
ration, has been appointed mechanical engi- 
neer of the two companies, with head- 
quarters, as formerly, at Rochester. 


Watter L. Woopy, manager of the 
Cleveland Works of the National Malle- 
able and Steel Castings Co, Cleveland, 
Ohio, has been appointed manager of the 
Sharon, Pa, works. Charles H. McCrea, 
sales manager at Cleveland, succeeds Mr. 
Woody as manager of the Cleveland works. 
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Supply Trade Notes 


R. J. VAN Meter, assistant to the vice- 
president of the Superheater Company, 
with headquarters at Chicago, has also 
been placed in charge of sales and service 
for the western territories. 


A. L. BrngcsTROM, chief works engineer 
of The Timken Roller Bearing Company, 
Canton, Ohio, has been appointed executive 
engineer to co-ordinate some of the varied 
engineerinz activities of the company, fol- 
lowing the resignation of Ernest Wooler, 
chief engineer. 


Norman B. Jonson, assistant chief 
engineer of the Pullman-Standard Car 
Manufacturing Company, Chicago, has 
been appointed manager of freight shops, 
with temporary headquarters at the Pull- 
man Car Works. Mr. Johnson will have 
general jurisdiction over all freight plant 
production activities. 


TnroponE R. WeEseER, mechanical engi- 
neer of the Railway Steel-Spring Division 
of the American Locomotive Company, 
with headquarters at Latrobe, Pa., has 
been appointed chief mechanical engineer, 
succeeding Alan N. Lukens, deceased, and 
Bennett Burgoon, Jr., assistant mechan- 
ical engineer, has been appointed mechan- 
ical engineer, to succeed Mr. Weber. 


T. M. Ros, who has been appointed 
manager of the Diesel engine sales divi- 
sion of Fairbanks, Morse & Co, with 
headquarters at Chicago, was graduated 
from the University of Michigan in 1914, 
where he specialized in the study of in- 


T. M. Robie 


ternal combustion engines. Later he was 
employed by the General Electric Com- 
pany on locomotive tests and on the de- 
velopment of high-speed opposed-piston 
Diesel generating sets for stationary and 
Diesel-electric railway locomotive applica- 
tion. For two years he operated Diesel 
power plants in New Mexico. Upon re- 
turning from the World War Mr. Robie 
became associated with Fairbanks, Morse 
& Company, during which time he was 
associated with the New York branch office 
for one year, and the Dallas office for 
two years and was employed at the factory 
on Diesel engine designing, testing and 
building for nine years. Since 1932 he 
has been in charge of Diesel sales to re- 
sale manufacturers. 


EaRLE A. Mann, district sales manager 
of the Standard Brake Shoe & Foundry 
Company, Pine Bluff, Ark, with head- 
quarters at Chicago, has been appointed di- 
rector of sales at Pine Bluff. 


Cart H. Beck, eastern manager of the 
Westinghouse Air Brake Company, has 
been appointed general sales manager, with 
headquarters at the general office, Wil- 
merding, Pa. Mr. Beck was graduated 
from the Pennsylvania State College in 
1905, as a bachelor oí science, and six 


Carl H. Beck 


years later received the degree of mechan- 
ical engineer from the same college. A 
few weeks after graduation he entered the 
employ of the Westinghouse Air Brake 
Company as a special apprentice and served 
on a number of shop and field assignments 
until 1907, when he was appointed steam 
road inspector at the St. Louis, Mo., office. 
In 1909 he became representative for the 
Westinghouse Traction Brake Company in 
St. Louis, a position he held until 1919 
when he was appointed special representa- 
tive of the Safety Car Devices Company 
at Wilmerding. Mr. Beck's next promo- 
tion came the following year when he was 
appointed assistant eastern manager of the 
Westinghouse Air Brake Company. In 
1932 he was given full responsibility of 
the eastern district as manager. 


A. E. Bibire, recently elected executive 
vice-president of the Cardwell Westing- 
house Company, Chicago, as announced in 
the January issue of the Railway Mechan- 
ical Engineer, was born on April 27, 1893, 
at Chicago, and completed his high-school 
education at that point. He first became 
identified with the railroad supply field in 
1909, when he entered the engineering de- 
partment of W. H. Miner, Inc., Chicago. 
While he was serving with this company, 
Mr. Biddle took an evening course in me- 
chanical engineering at the Armour Insti- 
tute of Technology. After spending 10 
years in the engineering department of 
W. H. Miner, Inc, Mr. Biddle was trans- 
ferred to the sales department, where he 
remained for another 10 years, his service 
with this company being interrupted only 

(Continued on next left-hand page) 
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One of the most interesting of the early bridges in 
this country is the Poinsett Bridge located at Callahan 
Mountain, 25 miles from Greenville, South Carolina. 
This stone arch bridge was constructed under the 
supervision of Joel Roberts Poinsett in 1820 at which 
time he was Chairman of the South Carolina Board of 
Public Works. It is a part of the Saluda Mountain 
Road and but one of a number of internal improve- 
ments which he initiated in his native state. The 
bridge is 125 feet in length and about 30 feet in height. 
Parapets on either side rise up some 6 feet. It is in 
active use today, accommodates one vehicle at a time 
and the stone work is as sound today as when it was 
first built. 


HARBISON-WALKER 
REFRACTORIES CO. 
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OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


Photo by Coxe, Greenville, S. C. 


POINSETT ARCH BRIDGE 
SOUTH CAROLINA 1820 


Joel Roberts Poinsett, was a noted diplomat, 
statesman and engineer. Widely traveled and a keen stu- 
dent of politics throughout the world, he served success- 
ively in the State Legislature, the Federal House of Rep- 
resentatives, was the first American Minister to Mexico, 
and was Secretary of War under President Van Buren. 
In 1841 he retired to his South Carolina plantation. 
The wide variety of his interests is indicated to some 
degree by his contribution to the National Institute 
for the Promotion of Science and Useful Arts; his gifts 
of manuscripts to the American Philosophical Society 
and the Pennsylvania Historical Society; and the 
beautiful Poinsettia, which he brought into this country 
and developed from a Mexican plant. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


during the World War when he served 16 
months with the United States Army, 11 
months of which were spent overseas. In 
November, 1930, Mr. Biddle was elected 


(c) Moffett Studio 
A. E. Biddle 


executive vice-president of the Universal 
Draft Gear Attachment Company, being 
elected president and a director of that com- 
pany in February, 1932. In June of the 
same year he was elected also vice-presi- 
dent and a director of the Allied Steel 
Castings Company, and in January, 1934, 
was elected also vice-president of the Ca- 
nadian Cardwell Company. In February, 
1935, he became vice-president of the Card- 
well Westinghouse Company, this position 
being also in addition to those mentioned 
previously. In his capacity as executive 
vice-president of the Cardwell Westing- 
house Company, Mr. Biddle retains his 
connection with the Universal Draft Gear 
Attachment Company, the Allied Steel 
Castings Company and the Canadian Card- 
well Company. 


JAmeEs C. YOUNGLOvVE has been appointed 
general sales manager of the American 
Hair & Felt Company and manager of the 
railroad and government division of this 
company and its subsidiary, the Dry-Zero 
Corporation. Mr. Younglove entered the em- 


J. C. Younglove 


ploy of the Johns-Manville Corporation in 
January, 1902. Shortly thereafter he as- 
sisted in organizing the railroad sales de- 
partment of that company. Later he served 
as a director of the company. On August 
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1, 1931, he entered the employ of the 
American Hair & Felt Company as head 
of the railroad and government division 
and in December, 1937, was appointed gen- 
eral sales manager, retaining his position 
as manager of the railroad and government 
division. 


Bard Browne, who has been elected a 
vice-president of The Superheater Com- 
pany, New York, as announced in the 
January issue of the Railway Mechanical 
Engineer, was born at Sedalia, Mo., on 
February 17, 1887, and in 1904 was gradu- 
ated from high school. Soon after gradu- 
ation he entered the employ of the Missouri 
Pacific at Kansas City, Mo., as a locomo- 
tive fireman. Early in 1905 he became a 
locomotive fireman on the Chicago & North 
Western, Nebraska and South Dakota di- 
visions, later being promoted to engineman. 
Desiring to continue his studies, he left 
railroad work in 1908 to enter school in 


Bard Browne 


Philadelphia, Pa., at the same time serving 
a special apprenticeship at the Baldwin 
Locomotive Works. In 1913 he went to 
the Antipodes and the Far East as a special 
representative of the company. Upon re- 
turning to America in 1915 he was assigned 
to duties in the St. Louis, Mo., office and 
was later transferred to the new erecting 
shop at Eddystone, Pa. Mr. Browne be- 
came associated with The Superheater 
Company in 1916, and 10 years later was 
appointed assistant to vice-president, which 
position he held until his recent election 
as vice-president. 


N. T. McKee, who has been elected a 
vice-president of The Superheater Com- 
pany. New York, as noted in the January 
issue of the Railway Mechanical Engineer, 
was born on January 7, 1882, at Mt. Ster- 
ling, Ky. His education was obtained from 
private schools in Mt. Sterling, and at the 
University of Kentucky, from which he 
received the degree of B. M. E. in 1903 and 
his M. E. degree in 1906. Mr. McKee en- 
tered railway service in 1903 as a special 
apprentice with the Lake Shore & Michigan 
Southern (now part of the New York 
Central), finishing his apprenticeship in 
1906. In 1906 and 1907 he served as as- 
sistant mechanical engineer and then as a 
locomotive shop foreman on the same road. 
In 1908 he entered the automobile sales 
business in his home town, Mt. Sterling, 


Ky. where he remained until 1911, when 
he joined The Superheater Company. Dur- 
ing 1920-1922, he was assigned to special 
development work with The Superheater 
Company, Ltd., of London, an associate 
company. Shortly after his return from 


N. T. McKee 


England he became active in locomotive 
service work and previous to his becoming 
vice-president he was general service man- 
ager of the locomotive division of The 
Superheater Company. 


Davip F. Austin, manager of sales of 
the Chicago district of the Carnegie-Illi- 
nois Steel Corporation, has been elected 
vice-president in charge of sales, to suc- 
ceed C, V. McKaig, who has been elected 
vice-president of the United States Steel 


v 
i 


Qoe—— 


N 


j 


s 


7 


David Austin 


Corporation of Delaware, and has been 
succeeded by Philip M. Guba, manager 
of sales at the Detroit district sales office. 
Mr. Guba has been succeeded by Francis 
C. Hardie, manager of sales of the Cleve- 
land district sales office, who in turn has 
been succeeded by F. Royal Gammon. 
Thomas J. Hilliard, manager of sales of 
the Pittsburgh district sales office, has been 
appointed general manager of sales at Pitts- 
burgh, Pa., and has been succeeded by 
Thomas J. Bray, Jr. 

David F. Austin’s entire business career 
has been with the United States Steel 
Corporation subsidiaries. After leaving 
Columbia University in 1920, he spent seven 

(Continued on next left-hand page) 
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' MAKE Every DOLLAR 


DO FULL DUTY 


Specify 
£ ALCO FORGINGS 


—= — 


A DOLLARS spent for forgings are 


not equal in value after they are spent. 
Money spent for forgings, that have 
demonstrated their ability to last longest in 
hard service, give utmost protection against 
engine failures, reduce the cost of running and 
classified repairs, will unquestionably give great- 
est return per dollar. That’s exactly how 
ALCO Forgings have performed for many 
years—they have added dependability to and 
reduced the cost of operating thousands of 
locomotives. 


ALCO Forgings are economical also, because 
you get this extra value, strength and durability 
at less cost than you can equip, maintain and 
Operate your shops to manufacture forgings of 
similar high quality. 


Stick to quality—make every dollar do full 
duty—specify ALCO Forgings. 


MERICAN LOCOMOTIVE COMPANY 
O CHURCH STREET-NEW YORK-N-Y 


years in the Youngstown district with the 
Carnegia-Land Company and the Conneaut 
Land Company. In 1927 he joined the 
Carnegie Steel Company's sales depart- 
ment in the Pittsburgh district and shortly 
thereafter was transferred to Cincinnati, 
where, in May, 1931, he became assistant 
manager of sales. In November of the 
same year he became manager of sales at 
Cincinnati. Two years later he was ap- 
pointed manager of sales of the Pittsburgh 
district office and in November, 1935, was 
transferred to Chicago, where he became 
manager of sales of the Chicago district. 

Philip M. Guba became associated with 
the Carnegie-Illinois Steel Corporation in 
March, 1933, as assistant manager of sales 
at the Detroit district sales office and was 
appointed manager of sales at that office in 
March, 1935. He has been connected with 
the selling end of the steel industry since 
1910, having served 22 years with Jones 
& Laughlin, the Donner Steel Company 


Philip M. Guba 


and the Republic Steel Corporation prior 
to his association with Carnegie-Illinois. 
Thomas J. Hilliard was born at Pitts- 
burgh on March 3, 1894. He attended St. 
Paul's school, Concord, N. H., and was 
graduated from Princeton University with 
an A.B. degree in 1917. From college, 
Mr. Hilliard entered the U. S. Army Air 
Service as a private in May, 1917, and 
subsequently was advanced to the rank of 
first lieutenant. He completed his army 
air service with the rank of captain in 
February, 1919. Mr. Hilliard was presi- 


General 
F. K. MircHELL, master mechanic of the 
New York Central System, at Indianapolis, 
Ind., has been appointed assistant super- 
intendent of equipment. 


T. C. BarpwiN, master mechanic of the 
New York, Chicago & St. Louis at Con- 
neaut, Ohio, has been appointed superin- 
tendent of motive power, with headquar- 
ters at Cleveland, Ohio. 


H. L. BowsrEIN, chief draftsman in the 
office of the mechanical engineer of the 
Lehigh Valley, at Bethlehem, Pa., has 


83 


dent of the Carhile Petroleum Company cf 
Pittsburgh, from September, 1919, to Jan- 
uary 1, 1922; then president of the Pitts- 
burgh Oil & Refining Co., serving in that 


Thomas J. Hilliard 


capacity until 1926, and from January 1, 
1926, until June 1, 1930, he was president 
of the Waverly Oil Works Company, 
Pittsburgh. From April, 1931, to Septem- 
ber, 1932, he was sales manager and vice- 
president of the O. Hammell Company, 
Pittsburgh, and then to April, 1935, was 
vice-president of the Standard Steel Spring 
Company, Cora, Pa. Mr. Hilliard joined 
the Carnegie-Ilinois Steel Corporation as 
manager of sales of the Pittsburgh dis- 
trict office, on January 1, 1936, and on 
January 1, 1938, was appointed general 
manager of sales, ` 


Obituary 


Davin J. Wirkorr, president of the 
Youngstown Steel Car Corporation, Niles, 
Ohio, died suddenly on January 7. 


B. J. Morrison, for many years chief 
engineer of the Coale Muffler & Safety 
Valve Co., Baltimore, Md., died suddenly 
on January 2, at his home in Baltimore. 


Rovert S. Brown, vice-president and 


treasurer of the G. M. Basford Company, . 


advertising agents, New York, and an ad- 
vertising executive who was well known 
in the railway supply field, died unexpect- 
edly at his home in Rutherford, N. J., on 
January 17. Mr. Brown was 51 years of 


Personal Mention 


been promoted to the position of mechani- 
cal engineer, with headquarters at Bethle- 
hem, succeeding W. I. Cantley. 


W. R. Srce, superintendent of fuel 
conservation of the Missouri Pacific, has 
had his jurisdiction extended to cover the 
lubrication of locomotives. 


F. K. Murpny, assistant superintendent 
of equipment of the New York Central 
System at Indianapolis, Ind., has been ap- 
pointed superintendent of equipment, with 
the same headquarters, to succeed D. J. 
Mullen, retired. 


age at the time of his death and had been 
connected with the G. M. Basford Com- 
pany since 1916. He was born in Eng- 
land but came to this country in his early 
life. After attending public schools of 
Fast Rutherford, N. J., and high school, 
he went to Pratt Institute, Brooklyn, N. 
Y., where he was graduated in the class 
of 1909. He then entered the service of 
the Erie Railroad as a special apprentice, 
working successively in the Meadville, 
Pa., ofħce of the mechanical engineer, in 
the Erie shops at Susquehanna, the office 
of the general mechanical superintendent 
at New York and the office of the pur- 
chasing agent at New York. He left to 
become associated with the Simmons- 
Boardman Publishing Corporation in its 
advertising production division, and later 
was engaged in work on the Locomotive 
Cyclopedia and the Car Builders’ Cyclo- 
pedia, published by Simmons-Boardman, 
leaving in 1916 to join the G. M. Basford 
Company. In recent years, Mr. Brown 
specialized on merchandising problems in 


Robert S. Brown 


the railway supply industry, including work 
for the American Arch Company, the 
Franklin Railway Supply Company, the 
Lima Locomotive Works, The Super- 
heater Company, the Standard Stoker 
Company, and others. He was a member 
of the Engineers’ Club, the Transporta- 
tion Club and the New York Railroad 
Club. 


D. J. MULLEN, superintendent of equip- 
ment of the New York Central System at 
Indianapolis, Ind., has retired after 55 
years’ service with the company. Mr. 
Mullen was born on December 14, 1867, 
at Cincinnati, Ohio, and completed his edu- 
cation at Ohio Mechanical Institute. He 
entered railway service on November 17, 
1882, as a machinist apprentice on the 
Cleveland, Cincinnati, Chicago & St. Louis 
(part of the New York Central System). 
Subsequently he was made a machinist and 
later served successively as gang foreman, 
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OX WELD W-24R 
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The Blowpipe for All Railroad Welding 


HE Oxweld W-24R is an all-purpose oxy- 
acetylene welding blowpipe for railroads. 
Some of the important uses of this blowpipe 
include the repair of broken cylinders, frames 
and wheel centers, the building up of worn piston 
heads and driving-box surfaces, and the butt- 
welding of rail. 
The W-24R is well balanced and easy to handle. 
It has a choice of tip sizes which makes it adapt- 
able for welding and heating operations ranging 
from sheet metal to heavy frame sections. This 


unusual capacity now makes profitable many large 


"Trade-Mark 


welding jobs for which railroads have been seeking 
an economical welding method. The Oxweld Rail- 
road Service Company will gladly supply this 
improved blowpipe to its railroad customers as 
rapidly as production will permit. 

THE OXWELD RAILROAD SERVICE COMPANY 

Unit of Union Carbide and Carbon Corporation 
UCC] 


Chicago: 
Carbide and Carbon Building 


New York: 
Carbide and Carbon Building 


SINCE 1912 
OVER A QUARTER CENTURY OF SERVICE 
TO THE MAJORITY OF CLASS I RAILROADS 


— — — — o 


enginehouse foreman at Cincinnati, and 
general foreman at Brightwood, Ind. In 
1904 he was appointed master mechanic at 
Mt. Carmel, Ill., and in November, 1912, 
was transferred to Mattoon, Il Two 
years later Mr. Mullen was promoted to 
assistant superintendent of motive power, 
and in March, 1914, became superintendent 
motive power at Indianapolis. He had 
been superintendent of equipment since 
1934. 


Master Mechanics and 
Road Foremen 


Oscar G. Pierson, who has been ap- 
pointed master mechanic of the Oklahoma 
and Southern Kansas Division of the 
Atchison, Topeka & Santa Fe at Arkansas 
City, Kan., was born on June 1, 1889, at 


O. G. Pierson 


Topeka, Kan. He left school in June, 1906, 
and on April 30, 1907, entered the employ 
of the Santa Fe as a machinist apprentice 
at Topeka. He completed his apprentice- 
ship on July 13, 1911, and worked as a ma- 
chinist until April 1, 1912, when he became 
foreman of the air-brake room. He was 
transferred to Argentine, Kan., as a ma- 
chinist gang foreman on September 2, 
1914. On February 20, 1916, he became 
night enginehouse foreman at Arkansas 
City and on January 28, 1917, night en- 
ginehouse foreman at Argentine. Mr. 
Pierson resigned on March 17, 1918, to 
work in the navy yard at Washington, D. 
C. He returned to the Santa Fe on Jan- 
uary 4, 1919, as a machinist at Argentine ; 
on February 8, 1919, became machinist 
gang foreman; on June 19, 1919, air-brake 
foreman, and on March 3, 1920, engine- 
house foreman. He became general fore- 
man at Arkansas City on November 1, 
1920, and district master mechanic on Sep- 
tember 1, 1937. 


J. J. MELLEN has been appointed master 
mechanic of the New York Central Sys- 
tem with headquarters at Indianapolis, Ind., 
to succeed F. K. Mitchell. 


W. R. WITHERSPOON, master mechanic 
of the Atlantic Coast Line at High 
Springs, Fla, has been appointed master 
mechanic, with headquarters at Florence, 
S. C., succeeding J. H. Painter, retired. 


T. C. SnonrT, assistant to superintendent 
of motive power of the New York, Chi- 
cago & St. Louis, has been appointed mas- 
ter mechanic of the Nickel Plate district, 
succeeding T. C. Baldwin. 
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Frank J. Recan, road foreman of en- 
gines at Minneapolis, Minn., has been ap- 
pointed master mechanic of the Yellow- 
stone division of the Northern Pacific, 
with headquarters at Glendive, Mont., to 
succeed W. D. Gochenour. 


A. T. MILLER, assistant to superintendent 
motive power and general storekeeper of 
the Atlanta & West Point, the Western 
Railway of Alabama, and the Georgia rail- 
road, with headquarters at Atlanta, Ga., 
has been appointed master mechanic of 
these roads, with headquarters at Mont- 
gomery, Ala., and Augusta, Ga. On the 
latter road Mr. Miller succeeds O. H. At- 
tridge, who has retired, and on the former 
roads he succeeds E. G. Gross, retired. 


Car Department 


A. J. Kruecer has been appointed super- 
intendent of the car department of the 
New York, Chicago & St. Louis, succeed- 
ing W. M. Wheatley, who has been as- 
signed to other duties. 


M. J. Lacourt, general car foreman of 
the Chicago, Milwaukee, St. Paul & Pa- 
cific, with headquarters at Milwaukee, 
Wis., is retiring at his own request after 
40 years' service with the Milwaukee. 


P. P. BARTHELEMY, whose appointment 
as master car builder of the Great North- 
ern, at St. Paul, Minn, was reported in 
the January Railway Mechanical Engi- 
neer, has been in the service of the Great 
Northern for over 36 years. After at- 
tending the University of Minnesota, Mr. 
Barthelemy entered the service of the 


P. P. Barthelemy 


Great Northern as a mechanic in the shops 
at St. Cloud, Minn. He advanced suc- 
cessively through the positions of air brake 
foreman and assistant car foreman, later 
becoming car foreman at the Hillyard 
shops (Spokane, Wash.). From 1915 to 
1917 he was engaged in car valuation work, 
then being appointed, successively, assist- 
ant general car foreman, general car fore- 
man, assistant master car builder, and 
master car builder. Mr. Barthelemy is 
active in railway association work. He 
has served as president of the Northwest 
Car Men’s Association, and is now direc- 
tor and a member of the Lubrication 
committee of the Car Department Officers’ 
Association. 


M. L. Hynes has been appointed gen- 
eral car department supervisor of the Chi- 
cago, Milwaukee, St. Paul & Pacific, with 
headquarters at Milwaukee, Wis., succeed- 
ing M. J. Lacourt. 


E. F. Pacer, district car foreman of 
the Chicago, Milwaukee & St. Paul at 
Green Bay, Wis., has been appointed gen- 
eral car foreman with headquarters at 
Milwaukee, Wis., succeeding M. L. Hynes. 


Shop and Enginehouse 


L. M. Cornett, enginehouse foreman of 
the Atlantic Coast Line at High Springs. 
Fla. has been appointed acting general 
foreman. 

Donatp L. BRIGHTWELL, gang foreman 
of the Chesapeake & Ohio at Hinton, W. 
Va., has been promoted to the position of 
general foreman. 


A. J. Picuetro has been appointed gen- 
eral air-brake, steam-heat and lubrication 
engineer of the Illinois Central, with head- 
quarters at Chicago, to succeed Emil Von 
Bergen. 


Warren D. GocHENOUR, master mc- 
chanic of the Northern Pacific at Glen- 
dive, Mont, has been appointed shop su- 
perintendent at Livingston, Mont., to suc- 
ceed Thomas Jackson, who has retired 
after 42 years with the Northern Pacific. 


Joun Martise, fuel supervisor of the 
Chicago & North Western, with head- 
quarters at Chicago, has been appointed 
general air brake instructor with the same 
headquarters, to succeed William J. De- 
vine, who has retired. Mr. Mattise has 
also been assigned to exercise general su- 
pervision over motive power lubrication. 


Frank T. McCLure, road foreman of 
engines on the Panhandle division of the 
Western lines of the Atchison, Topeka & 
Santa Fe, with headquarters at Welling- 
ton, Kan., has been promoted to supervisor 
of air brakes, with headquarters at Ama- 
rillo, Tex., succeeding F. C. Smith, who 
is retiring on pension after 32 years’ serv- 
ice with the Santa Fe. 


Obituary 


A. G. SANDMAN, retired assistant to 
chief of motive power and equipment of 
the Baltimore & Ohio, died at his home 
in Baltimore, Md., on January 9. Before 
being pensioned on May 1, 1932, Mr. Sand- 
man had been in active service of the Balti- 
more & Ohio for more than 52 years, dur- 
ing nearly all of which he was stationed 
at the Mount Clare shops in Baltimore. 
He was born October 19, 1862, in 
Germany, and was educated in the public 
schools of Baltimore county, Md., and 
Maryland Institute, Baltimore. Mr. Sand- 
man entered the service of the Baltimore 
& Ohio as a machinist apprentice on Oc- 
tober 7, 1879, becoming a machinist in 
1883. Five years later he became a drafts- 
man, being promoted to chief draftsman 
in 1901. For eight years, from July 16, 
1918, to November 1, 1926, he was me- 
chanical engineer. He was appointed as- 
sistant to chief of motive power and equip- 
ment on the latter date. 
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RAILWAY 
MECHANICAL ENGINEER 


A Study, Based on Laboratory Results, of 


The Locomotive Front End 


Part IiI* 


Area of Nozzle 


Tue area of the nozzle for any combination of steam 
flow and back pressure may be determined by a transpo- 
sition of equations (6) and (7), in which 

Mo VeV Z MoV: 


Aa a ee (23) 
223.7 V ^H C w 


In Fig. 24 is shown the relation between M, and Ao 
for various increments of ^P as derived from the curves 
shown in Figs. 5 to 12, inclusive. Within range of the 
tests cited, it is apparent that the steam flow for any 
value of ^P increases in approximately a straight-line 
relation to the nozzle area, independently of the type of 
nozzle employed. Young !** found that this true for 
nozzles of similar form. 

In colümn 8 of Table VII is given the steam flow 
per second per pound of AP for a constant value at AP 
= 10 as derived from the curves in Figs. 5 to 12, in- 
clusive, while in column 14 is given the flow as estimated 
from the equation in Fig. 24 applying to AP — 10, in 
which 


Mo = 3.75 + (35.1 A2) 


It will be observed from column 15 of Table VII that 
the calculated flow in no case varies more than 4.1 per 
cent from the actual flow, and in most instances the 
variation is much less. This exhibit would seem to 
prove the statement that, within the range of the tests 
being considered, the steam flow for any given value of 
AP is a straight-line function of the nozzle area. 


Reducing Back Pressure 


In present locomotive practice, the area of the ex- 
haust nozzle is based on a certain proportion of the tube 
and flue area, or in some cases on the cylinder area or 
volume. These empirical rules have been established from 
long experience, and the resulting operation is more or 
less satisfactory. 

The Master Mechanics front-end arrangement, using 
a circular nozzle, is in almost universal use for coal- 
burning locomotives in the Americas. With this com- 
bination, and in fact with any other arrangement, once 
the correct area of the nozzle has been established, it 
cannot be changed without affecting the steaming capa- 
city of the locomotive or varying the cylinder horse- 
power output. 

It has been shown in Fig. 22 that, by a change in the 
type of nozzle and in the front-end arrangement of a 
locomotive, considerable improvement can be effected in 
steaming capacity without a corresponding drop in cylin- 


* Parts I and II of this article were published in the January and 
February issues, respectively. 

** Footnotes 1 to 5, inclusive, were published with Parts I and II of 
this article. 


MARCI, les Engineer 


By H. S. Vincent 


An investigation of the laws 
which govern the flow of steam 
and gas in a locomotive front 
end — The author discusses the 
feasibility of reducing back pres- 
sure in locomotive cylinders 


der power. This is brought about by better entrainment 
of the gases and by a reduction in the resistance to gas 
flow, without seriously affecting the self-cleaning func- 
tion of a front-end apparatus. 

By taking, for example, locomotive A which is 
equipped with a modern and efficient type of nozzle and 


020 025 030 035 = Az SqFt. 


Fig. 24—Relation between steam flow M, and nozzle area Az for 
various increments of AP 


Value Value Value 

of 4P Equation of AP Equation of ^P Equation 
1 1.18 + 11.11 8 3.24 + 31.79 15 5.94 + 44.30 
2 1.60 + 16.00 9 3.55 + 33.30 16 6.24 4 46.92 
3 2.06 + 19.24 10 3.75 + 35.12 17 7.12 + 47.40 
4 2.30 + 22.52 11 3.98 + 36.66 18 7.55 + 49.55 
5 2.44 + 25.45 12 4.05 + 38.75 19 8.15 + 50.70 
6 2.76 + 27.69 13 4.65 + 40.70 
7 3.11 + 29.45 14 5.49 + 42.00 

(To find Me at ^P = 10 : Me = 3.75 + (35.12 As) 


front-end arrangement, it will be shown what is in- 
volved in attempting a further reduction in back pres- 
sure in this locomotive. It will be seen from Figs. 5 
and 5C that with the existing apparatus the weight of 
gas moved per second over the heating surfaces is W, 
= 38.75 1b., requiring a steam flow M, of 20 Ib. per sec. 
through the nozzle; this necessitates a back-pressure 
equivalent of ^P = 15. It will now be assumed that 
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AP is reduced to 12, using the quantities shown in Table 
V for this pressure. From equation (23) 

20x 29.14xV Z 
* 223.7 x 7.119 x C 


If we assume no change in A, from that given in column 
3 of Table IV for locomotive A, then 


CYC A; \2 
Z=1—-( — s 
29.14 0.959 
and from equation (12) C — 1.1075 — 0.606 45; how- 
ever, both Z and C require Ag for their solution. From 
Fig. 24 we obtain the approximate value of A» by the 
equation 

| 20— 405 

* — 3875 


Then Z — 1 — (0.398 x 0.1826) — 0.9274, and C 
= 1.1075 — (0.606 x 0.41) = 0.859. Therefore 


= 0.41 sq. ft. 


EE IER 
20 x 29.14 x V 0.9274 

A; = = 0.41 sq. ft. 
223.7 x 7.119 x 0.859 


which checks the approximate value of Ag as found 
from Fig. 24. 
It has been shown by Fig. 22 that for any type of 


nozzle W, a VENE therefore the gas flow for a nozzle 
having an area of 0.41 sq. ft. is 
32.75 x v oat 


Ws = ogee ee 35.5 Ib. 


V 0.321 
In reducing ^P from 15 to 12 Ib. or 20 per cent, the 
gas flow has been decreased from 38.75 lb. to 35.5 1b., 


or 8.3 per cent. 
It has been shown elsewhere? that locomotive A, when 


1.98 per cent. Any further reduction in the value of 
AP would result in a greater cylinder loss, so there is 
apparently nothing to be gained in this case by simply 
enlarging the nozzle. 

A reduction in back pressure without involving loss 
in cylinder output can be effected only by a further im- 
provement either in the contour of the nozzle or in the 
design of the drafting apparatus to reduce gas resistance, 
or in both. 

It has been shown in Fig. 20 that, in the model test, 
an increased air movement was effected by the applica- 
tion of a four-hole pepper-box nozzle in conjunction with 
a gyratory spark arrestor, over that obtained with a 
134-in. circular nozzle and Master Mechanics standard 


: Goodfellow 
| 
| 
2r 


kes kars 
Shape of Jet between 
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Fig. 25—Right: Relation between area and perimeter of various forms 
of locomotive exhaust nozzles, all having equal area. Left: De- 
velopment of jet between two branches of the six-point star nozzle 


smokebox arrangement. It is reasonable to assume that 
the same percentage of increase could be maintained in 
the actual locomotive. 3 

It is shown in Fig. 22 that with a Goodfellow nozzle 
having an area of 0.321 sq. ft, in conjunction with a 
Master Mechanics front-end arrangement, locomotive 
A will move 28.8 Ib. of gas per sec. when ^P — 14. If 
this locomotive were equipped with a four-hole pepper- 


Table VII—Variation in Fuel Consumption, Gas and Steam Flow in Actual Operation 
of the Eight Locomotives when ^P Remains Constant at 10 


1 2 3 4 5 6 7 8 

Fuel tired, Gas Lh. of Steam Steam 

1b. per sq. ft. flow gas flow flow 

grate through per at per Ib. of 

Loco- surface boiler, Ib. — 1b. of AP, Ib 4P,1 
motive per hr. persec. steam, C, AP Pi persec. per sec 
A 139.0 30.15 2.04 10 24.7 14.77 1.477 
B 90.2 22.10 1.73 10 24.7 12.78 1.278 
Bi 98.0 25.80 1.91 10 24.7 13.50 1.350 
Bo 118.0 28.57 1.82 10 24.7 15.70 1.570 
By 90.0 20.20 1.56 10 24.7 12.97 1.297 
By 97.0 20.15 1.60 10 24.7 12.60 1.260 
119.8 22.25 1.74 10 24.7 12.78 1.278 
D 83.0 24.35 2.05 10 24.7 11.86 1.186 

Note: * Basis == 100 per cent. ? Nozzle area, sq. in. 


9 10° 116 12> 13¢ 14¢ 15 
Gas Steam 
flow Col. 8/ Per- tlow 
per Ib Gas Steam (nozzle centage perlb. (Col. 14 
^P, 1b flow, flow, area), of of ^P,lb. —col 
per sec percent per cent lb. col. 12 per sec.  --col 
3.015 136.5 115.5 0.0460 90.0 1.501 41.5 
2:210 100.0 100.0 0.0511 100.0 1.252 -2.1 
2.580 117.0 105.6 0.0482 94.2 1.358 +0.6 
2.875 129.3 122.9 0.0481 94.0 1.546 -1.5 
2.020 91.4 101.5 0.0489 95.7 1.307 +0.8 
2.015 91.2 98.5 0.0473 92.6 1.311 Hl 
2.225 100.7 100.0 0.0512 100.2 1.251 -2.2 
2.435 110.2 92.8 0.0514 100.6 1.185 -0.1 


* Estimated from Fig. 24. 


working at the rating assumed in the example, transfers 
about 60 per cent of the available heat through the tubes 
and superheater. Therefore, the loss in evaporation is 
0.6 x 8.3 — 4.98 per cent. Since approximately 13 per 
cent of the heat transferred in the boiler is converted 
into work in the cylinder, the loss in: cylinder power is 
also 4.98 per cent. 

The reduction of 1 Ib. in back pressure adds from 
0.5 to 2 per cent to cylinder horsepower, depending on 
the cutoff. For an assumed cutoff of 50 per cent, the 
reduction of 3 lb. in the value of ^P, as assumed in the 
foregoing example, represents a gain of 3 per cent in 
cylinder work. Therefore, the net loss is 4.98 — 3 — 

* "Heat Transmission in Locomotive Boilers,” by H. S. Vincent, Railway 


Mechanical Engincer, vol. 109, May, June and August, 1935, pages 180, 
228 and 335, respectively. Refer to locomotive Mla. 
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box nozzle of the same area, operated in combination 
with a GB gyratory spark arrestor, the gas moved would 
be 28.8 x 1.276 = 36.75 lb. per sec. The six-point star 
nozzle and type of drafting apparatus shown in Fig. 1 
for the locomotive A moves 37 Ib. of gas per sec. using 
the same values of ^P and M, assumed in the foregoing 
example. Therefore, both arrangements show about 
equal efficiency. 


In Table VIII is shown the cylinder loss or gain in- 
curred by increasing the area of the nozzle of locomotive 
A, but without changing the steam flow. It will be seen 
that for any increase in the nozzle area above 0.34 sq. 
ft. a cylinder loss is involved. At a nozzle area of 0.338 
sq. ft. there is a small gain in the cylinder output. The 
indication from this exhibit is that the nozzle of loco- 
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motive A could be increased with advantage from its 
present area of 0.321 sq. ft. to 0.34 sq. ft. ; 
It has been shown that little can be accomplished in 
facilitating the movement of combustion gases by a 
mere change in the nozzle area, any improvement in the 
gas movement being accompanied by a corresponding in- 
crease in the exhaust pressure. It is also evident that 


Table VIII—Effect of Increasing Nozzle Area, with Constant 
Steam Flow, for Locomotive A 
Loss in Net 
steaming cylinder 


capacity loss or 
of boiler gain, 


Me, Assq. Fo, cu. V4H, FA Cc AP Wg per cent per cent 
ft. ft. Ib. 

20 0.321 23.931 7.214 0.955 0.903 15.0 3875 ... ss. 

20 0.347 25.41 7.175 0.949 0.890 14.0 38.00 1. 0.16 loss 
20 0.367 26.55 7.156 0.942 0.876 13.5 37.60 1.78 0.28 loss 
20 0.373 27.07 7.138 0.939 0.872 13.05 36.90 2.88 0.88 loss 
20 0.410 29.14 7.119 0.927 0.858 12.0 35.52 4.98 1.98 loss 
20 0.338 24.78 7.17 0.951 0.891 14.4 38.40 $ 0.06 gain 
21 0.321 P E 15.5 39.50 vs 

21 0.340 15.0 39.50 


supr pon definition of terms in column headings and their units, see 
able £ 


by a change in the nozzle contour a considerable im- 
provement in front-end operation can be secured. 

In Fig. 25 is shown diagrammatically the various 
shapes of nozzles here discussed, all having the same 
area; the essential dimensions and ratios are given in 
Table IX. There is evidently an important relation be- 
tween the weight of gas moved in unit time and the 
ratio between the area and the perimeter of the jet. 
This ratio is least for the circular nozzle and greatest 
for the six-point-star type, the ratio for the latter being 
four times that of the circular nozzle. The second best 
ratio is given by the six-hole pepper-box nozzle. 

It cannot be assumed that the relative gas movement 
will be proportional to the perimeter-area ratio of the 
nozzle, since the relative ratios qf the resulting jets may 
be quite different from that of the nozzles. It may be 
said that the more nearly any form of jet approaches 
the circular, the less efficient it will be. For this reason 
the six-hole pepper-box nozzle has been found less 
efficient than the four-hole type. 

It would be possible, for example, to scallop the edge 
of the circular nozzle, thus obtaining a better perimeter 
ratio, but the resulting jet at a point a few inches above 
the nozzle would return to the circular form. We may 
then with reason conclude that the nozzle whose shape 
is such that it effects the deepest convolutions in the jet 


Table IX— Geometrical Relations of Various Shaped 
Nozzles, All Having Equal Area 


Mean 
hydraulic 


Area Perimeter, Perim. Diam., 
- sq. in in. Area radius in. 
Pin circular ...eeees 46.2 24.1 0.521 1.920 7.670 
Square, 6.8 dn. ...... 46.2 27.2 0.588 1.700 cavers 
Retangle, 6 x 7.7 in. 46.2 27.4 0.593 1.685 days 
F 46.2 48.2 1.043 0.958 3.835 
46.2 58.8 1.273 0.785 3.120 
46.2 36.3 0.786 1.270 7.900 
46.2 100.0 2.166 0.462 ya 


is the most efficient. Of the nozzles shown in Fig. 25, 
the six-point star has the largest perimeter ratio and is 
oi such contour that the resulting jet retains its original 
shape for a considerable portion of its traverse be- 
tween the nozzle and the stack, thereby offering the 
maximum surface area for entrainment of the gases. 
Also shown in Fig. 25 is the shape of the jet between 
two adjacent branches of the six-point nozzle, assuming 
a jet flare of 7 deg. It will be seen that the jet forms 
a tent-like convolution extending from 3 in. at the center 
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to about 28 in. at the periphery above the nozzle, or at 
the meeting point of the steam from the two adjacent 
openings. It has been shown that the jet from the star 
nozzle still retains its rococo shape when it comes into 
contact with the stack. 

In the conventional type of locomotive, with any given 
design of nozzle or front end, a reduction in AP is 
gained at the expense of a corresponding loss in steam- 
ing capacity. 

There are in operation a number of locomotives in 
which the maximum cutoff is limited to a smaller pro- 
portion of the cylinder stroke than obtains in the normal 
locomotive. For instance, locomotive C has a maximum 
cutoff of 55 per cent of the stroke, and it is perfectly 
feasible to operate a locomotive at a maximum cutoff 
as low as 30 per cent. In such a locomotive, the econ- 
omy in the use of steam, especially at the lower speeds, 
is such that boiler capacity may be reduced correspond- 
ingly. 

th a locomotive with limited cutoff it is more impor- 
tant to reduce back pressure to the minimum than it is 
in a normal locomotive, since the back pressure bears a 


30 Percent Cut-Off 


| ~ --250Lb- -- 


Fig. 26—Theoretical indicator card from locomotive with 30 per cent 
maximum cutoff 


larger ratio to the mean effective pressure. In Fig. 26 
is shown a typical indicator card from a locomotive hav- 
ing a maximum cutoff of 30 per cent. The back pres- 
sure is given as 7 lb., allowing a drop of 1 lb. between 
the cylinders and point 4, of the cylinder exhaust pas- 
sage, making AP = 6. It is further assumed that the 
boiler, smokebox arrangement and nozzle are similar to 
those of locomotive 4. 

The problem is to determine the maximum weight of 
fuel which can be fired in unit time with the facilities 
available for moving the gases of combustion. , It has 
been shown elsewhere 5 that the boiler efficiency of 
locomotive A is 


F = 0.66 —0.0876G oo. ccc ccc e eee enone (24) 


and the gas generated per pound of fuel fired is 
Wr = (18 —0.014G) (0.84 — 0.001047G) . .. ........ (25) 


It will be further assumed that K = 13,500 B.t.u per Ib. 
Locomotive A is equipped with a type E superheater, a 
feedwater heater and carries a working pressure of 250 
lb. per sq. in. Therefore, the heat supplied to the steam 
from the fuel H3 = 1,192 B.t.u. per Ib. 

From Fig. 24 it will be found that the equation for 
4», when SP = 6, is 


Mo — 2.76 
Ag = —————— eene PPP (26) 


27.69 
and from Fig. 22 it will be seen that for locomotive A, 
at AP = 6, the value of W, is 24.10 lb. The steam 
diverted to the locomotive auxiliaries is approximately 
7 per cent. , 

By this method it is necessary to assume a value for 
G, and by calculation prove its correctness. It will there- 

(Continued on page 97) 
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Youngstown & Northern 900 hp. supercharged Diesel electric switcher 


Youngstown & Northern 900 Hp. 


Diesel Electric Switchers 


Ix October, 1937, the American Locomotive Company 
delivered two Diesel switchers to the Youngstown & 
Northern for transfer and heavy switching service. Each 
of these units contains one 900 hp. supercharged Alco 
Diesel engine. These locomotives are similar in design 
to one which has been in service on-the South Buffalo 
Railway and the five in operation on the Birmingham 
Southern. 


Mechanical Equipment 


The operating cab is located at one end, while the 
hood construction is kept as narrow as possible, giving 
maximum visibility along the track. The underframe 
is constructed of heavy plate having the heavy center 
or backbone section especially designed for withstanding 
heavy shocks and collisions. The wide side steps on these 
locomotives are in accordance with standard practice on 
the steam switchers previously built by Alco for the 
Youngstown & Northern. 

All operating details within the cab have been care- 
fully laid out. The seats and arm rests are suitably 


General Dimensions of the Youngstown & Northern 


Locomotives 

Horsepower 900 
Number of cylinders ............. 6 
Bore and stroke, in. . à 12% x 13 
Length overall, ft. and in 43-11% 
Width overall, ft. and in. 10-0 
Height from rad (max), f and Biss erar asar rrr 14-914 
Wheel base, rigid, ft. ........... 8-0 
Wiheel base, total ft. "and ino ouis charte DB eee refers 28-6 
Track Wheels, sdinhieters tis 64 curta rod tow) Vile p Fita Mk fae 4 

Total^weight locomotive,’ "IDs. Louise vro sisla ev vhs ESTAS INS 230,000 
Weight" on drivers; IB. 22s eu Avro dense SD ASA LIU. 230,000 
Starting tractive force, lb. 69,000 
Cont. tractive force, lb. ............... 30,000 
Müximurm speed, m.p. Bi voveo sese ry un Rt epu VCI 60 
Minimum radius curvature, locomotive alone, ft. 50 


upholstered. Side windows are suitably located for the 
engineman. The doors are of heavy steel plate. The 
control stand is conveniently arranged on the right side 
of the operator's cab, 

The Diesel engine is started by pushing in a small 
button on the control stand which throws the current 
from a heavy-duty battery across the main generator, 
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Two 900 hp. units are designed 
with ample reserve capacity. 
The Diesel engines are of the 
Alco standard type, and are 
equipped with superchargers 


thereby electrically starting the engine. A feature in 
the operating cab is the use of electric heaters which give 
full output regardless of engine speed or temperature of 
cooling water. Sand boxes having ample capacity are 
provided both front and rear. The fuel tank is located 
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underneath the operating cab and contains 500 gallons, 
which is ample for general operating conditions. 

The power trucks, two in number, are of the four- 
wheel center-bearing type, having a special design of cast 
steel bolster. The axles are of open-hearth forged steel 
finished for truck and motor bearings, wheel and gear 
fits, and the journals are 8 in. by 14 in. The rolled-steel 
wheels are 40 in. in diameter. The brake rigging is 
all placed on the outside of the truck so that brake ad- 
justments, inspection and brake-shoe renewals can be 
made with a minimum loss of time, and without going 
over a pit. The low side frames and absence of end 
irames allow ready accessibility to the inspection covers 
and oil reservoirs of the traction, motors. The principal 
feature of this truck is that the construction provides for 
positive equalization at all times without the distortion of 
any truck members regardless of any uneven track con- 
dition. 


Air-Brake Equipment 


Two Westinghouse D-4-P air compressors are used to 
give a total of 100 cu. ft. per min. regardless of whether 
the Diesel engine is idling or operating at full speed. The 
air reservoirs are of exceptionally large capacity, con- 
taining 72,500 cu. in. Four air-brake cylinders, 12 in. by 
10 in.. are used. These cylinders are mounted on each 
side of each truck, taking care of equalization of braking 
entirely through air pipes. Automatic and straight-air 
brakes are used, operated through Schedule EL-14 
equipment. 


Electrical Equipment 


These locomotives have ample reserve capacity. The 
four traction motors of the General Electric 726 type 
are especially suited to extra heavy duty service. The 
automatic control of the main generator is new though 
actually a modification of a proved design. It matches 
generator load to engine output at full engine speed 


Fundamentals Involved in 


Ihe Stopping of 


Ix recent years, improvements in railroad practices 
have changed the underlying trend in air-brake develop- 
ment. It is no longer a matter of effecting changes so 
that the air-brake equipment per se will function more 
uniformly and satisfactorily, but of meeting require- 
ments established by new demands for improved overall 
braking performance. To satisfy these demands, the 
entire braking system must be surveved and the action 
of all elements co-ordinated so that the maximum effici- 
ency may be obtained from the proper correlation of all 
the interdependent parts. 

Specifically, this paper deals with those elements of 
the air-brake system which lie between the brake cvlinder 
and the rail and which directly limit or atfect the retarda- 
tion obtained by an application of the brakes. These 
elements are the rail, the whecl, the brake shoes and the 
foundation brake rigging. Recent changes in railroad 
operating practices have emphasized the part these 
elements play in securing high rates of retardation. 


* Abstract of a paper presented before the Southern and Southeastern 
Railway Club, at Atlanta, Ga., January 20, 1938. 

* Mr. McCune is director of re-carch of the Westinghouse Air Brake 
Company. 
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through the entire range of locomotive speed. This 
feature eliminates the old differential control. The 
control was especially designed for the Alco 900-hp. 
Diesel locomotives. The generator is known as type 
GT-542. 

An auxiliary generator delivering 125 volts at all engine 
speeds is used. This feature makes it possible to operate 
any one or all auxiliaries at full capacity at any time re- 
gardless of engine speed. The auxiliary generator, 
known as type GTB-542, is directly connected to the 
main generator which, in turn, is bolted to the Diesel 
engine, making the power plant one complete unit. The 
auxiliary generator furnishes current for the charging 
of the 56-cell heavy-duty starting battery, as well as the 
power to the air compressors, radiator fan motor, trac- 
tion-motor blower motor, fuel booster pump and cab 
heaters. 

The entire control of the locomotive is embodied in 
the operator's throttle which simply regulates the speed 
of the Diesel engine. Reversal is effected by a separate 
lever operating a master controller. The motors are 
operated in series at low speed and are automatically 
changed by a voltage relav to series parallel and again 
automatically changed to field shunt for high locomotive 
speeds. 


Supercharged Diesel Engine 


The Diesel engine used in these switchers is in effect 
the Alco standard six-cylinder 600-hp. engine super- 
charged to develop 900 hp. The bore and stroke is 12% 
in. by 13 in. An interesting feature of this supercharged 
engine, as indicated by tests, is that it has no higher 
maximum pressures and actually lower exhaust tempera- 
tures than the same engine not supercharged. As far 
as the Diesel engine and supercharger are concerned 
these are the same as were used on the Birmingham 
Southern locomotives and were described in detail in 
the August, 1937, issue of Railway Mechanical Enginecr. 


Trains’ 
^ 7 By J.C. MeCune} 


A discussion of air-brake ele- 
ments lying between the brake 
cylinder and the rail which 
limit or affect the retardation 
obtained when an application 
of the train brakes is made 


Without an understanding of the performance of these 
elements during braking action, and a realization of the 
limiting factors in obtaining improved performance, 
what can or can not be done with air brakes can not be 
clearly comprehended. 

What stops a moving train when the brakes are ap- 
plied? Essentially one thing, and that is the friction be- 
tween the wheel and the rail. The amount of friction is 
determined by the resistance the wheel meets in its effort 
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to revolve. Thus, when brake shoes under considerable 
pressure are applied to the wheels, the wheels revolve 
with difficulty and on this account, a verv substantial 
friction exists between wheel and rail. "This íriction 
eventually arrests the motion of the train. "Therefore, 
it is evident that the train is stopped, not directly by the 
brake-shoe friction, but by the very high friction the 
action of the brake shoes sets up between wheel and rail. 
This rail friction or retarding force is sometimes called 
adhesion, but in this paper, the designation “rail friction” 
will be employed. It should be kept in mind that, in dis- 
cussing braking, rail friction is the same thing as retard- 
ing force. 

Rail friction can attain high values before the wheel 
slides because it is static friction and not kinetic friction. 
Static friction is much greater than kinetic friction, 
especially when the velocities involved in kinetic friction 
are relatively great. From this it follows that all wheels 
under a train must continuously revolve if the stop is to 
be made in the shortest distance because then the rail 
friction or retarding force is greatest, since it is produced 
by static friction. 

Although rail friction increases with the difficulty the 
wheel finds in revolving, it can not increase indefinitely. 
After the rail friction reaches a certain value, the wheel 
ceases to revolve and slides instead. The ratio of this 
limiting value to the weight on the rail is called the co- 
efficient of adhesion. Thus, if the coefficient of ad- 
hesion is 25 per cent, the rail friction or retarding force 
can not excecd 25 per cent of the weight carried hy the 
wheel. It should also be understood that this coefficient 
of adhesion must be applied to the wheel weight or pres- 
sure actually existing at the rail. This weight or pres- 
sure need not necessarily be the same with the car mov- 
ing as with the car standing. For instance, during a 
stop, the car tends to overturn, with the result that 
weight is "transferred" from the trailing wheels to the 
leading wheels. Again, the whecl may oscillate due to 
the action of rail joints and for brief periods, the pres- 
sure on the rail may differ from the static weight. When 
the coefficient of adhesion is used to determine the maxi- 
mum rail friction or retarding force, these variations 
from static whecl load must be kept in mind. 

In braking trains, therefore, the coefficient of adhe- 
sion fixes the maximum retardation which can be em- 
ployed. Stated in different words, it is the rail which 
limits the minimum stop distance, not the brake. It is 
obvious that if wheels are to revolve throughout the 
stop, the coefficient of adhesion must not be exceeded. 
It is advantageous in this connection to employ the term 
“per cent retardation” which may be defined as the ratio 
of the rail friction or retarding force to the weight act- 
ually carried by the wheels. This is the same ratio which 
is used to define the coefficient of adhesion but “per cent 
retardation” gives the ratio below the sliding point where- 
as the “coefficient of adhesion” gives the ratio at the 
sliding point. Thus, if the coefficient of adhesion is 25 
per cent, any per cent retardation less than 25 could be 
used in braking a single car and there would be complete 
immunity from wheel sliding. 


The Coefficient of Adhesion 


Unfortunately, the coefficient of adhesion is bv no 
means constant. Values for it have been reported by 
different experimenters ranging all the way from 8 per 
cent without sand on a poor rail to 40 per cent with sand 
on a good rail. For many years it has been considered 
in the air brake art that 25 per cent was attainable on 
the average rail, probably because this same value was 
employed in locomotive practice. Generally, the interest 
is in stop distances and not coefficients of adhesion, so 
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that it seems worth while to examine what stop distances 
various coefficients of adhesion. will permit. 

The stop distance can be roughly determined when 
the retardation is known. This retardation is generally 
expressed in miles per hour per second. With 100 per 
cent retardation, the retarding force equals the weight 
carried by the wheel. A body decelerated by a retard- 
ing force equal to its own weight receives a retardation 
of 32.2 ft. per sec. per sec. But 32.2 ft. per sec. per sec. 
equals approximately 22 m. p. h. per sec. Thus, 100 
per cent retardation means a retardation of 22 m. p. h. 
per sec. If 22 is multiplied by the per cent retardation 
expressed as a decimal, the result is the retardation in 
miles per hour per second. 

From the foregoing, it is possible to calculate the 
stopping distances from 100 m. p. h. for different per 
cent retardations, such as given in the following table: 


Retardation Retardation Stops from 100 m.p.h. 


per cent m.p.h. per sec. must exceed 
10 2:2 3.333 ft. 
18 3.3 2.222 102 
20 4.4 1,666 ft. 
25 S.5 1,333 ft. 
39 6.6 1,111 ft. 


It will be noted that it is said that the stopping dis- 
tances must exceed the values given in the table. This 
is because the stopping distances are calculated on the 
assumption that the per cent retardation is instantaneous- 
ly developed, is constant throughout the stop, and has 
the same value on every axle in the train. As none of 
these assumptions exist in actual practice, actual stops 
must always exceed these limiting stops and generally 
do so by a very substantial amount. 

A sudden change of weather may necessitate a de- 
creased brake effectiveness or longer stops. In the case 
of the rail, the conditions which prevail the greater part 
of the time provide a coetticient of adhesion of from, 
say, 20 to 25 per cent, which if all other circumstances 
were ideal, would permit a retardation of from 4.4 to 
5.5 m. p. h. per sec. and a stop from 100 m. p. h. in 
from 1,333 to 1,666 ft. The more the braking system is 
improved, the nearer these ideal conditions will be ap- 
proached. 

The present era is one of speed and both passenger 
and freight trains are operating with higher schedule 
speeds than ever before. As a consequence, the stop- 
ping of these trains assumes a greater importance than 
it had in the recent past because of the higher speeds 
involved ; therefore, to obtain short stops, it is necessary 
to apply a greater retarding force earlier in the stop. 
But this means that the danger of sliding wheels at 
the higher speeds is increased. The air brake must de- 
pend upon a high coefficient of adhesion or a good rail 
in order to obtain short stops, but if the rail happens to 
be poor, wheel sliding will result if an attempt is made 
to make these short stops. Up to date, the practice in 
the brake art has been to accept these occasional slides 
as the price of obtaining good stops under average con- 
ditions, but the rapid change in railroad operating 
methods may before long make this practice unacceptable. 


Empty-and-Load Brakes 


Much has been said by way of emphasizing that the 
rail determines the minimum length of stop. But the 
rail as the limiting factor has resulted in the development 
of a special air-brake equipment, namely, the emptv-and- 
load brake. In the conventional single-capacitv brake, 
the brake-shoe pressure in an emergency application is 
the same for the empty car as for the loaded car. Like- 
wise the rail friction or retarding force does not change 
when the car is loaded. But it is clear that the retarding 
force per ton of weight to be braked does change radi- 
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cally. For instance, if the gross to tare ratio is 4 to 1, 
the empty car has four times the retarding force per 
ton that exists on the loaded car. 

The necessity for empty-and-load brakes did not arise 
from any limitation within the air-actuated mechanism 
itself, but came instead because either rail adhesion or 
slack control prevented the use of one piston to operate 
the brakes on both the empty and the loaded car. 

Practically, the need for empty-and-load brakes is less, 
the lower the gross to tare ratio. However, three factors 
have increased the gross to tare ratio for trains as a 
whole in recent years. First, the introduction of light- 
weight cars with a high gross to tare ratio; second, the 
withdrawal from service of older cars with a low gross 
to tare ratio; and, third, the intensive efforts to increase 
the average revenue load per car. All of these factors 
have reduced the effectiveness of the conventional single- 
capacity brake on loaded freight trains. However, the 
need for effectiveness has increased because loaded 
freight trains are now operated at speeds markedly high- 
er than in the very recent past. The existence of these 
conditions amply justifies the Association of American 
Railroads in its recent action in specifying a minimum 
load braking ratio for new cars. 


The Coefficient of Brake-Shoe Friction 


It is generally recognized that a moving train repre- 
sents a tremendous amount of kinetic energy, but it is 
difficult to visualize this energy so that it has a definite 
meaning. Perhaps, it can be better comprehended if the 
rate of doing braking work is expressed in terms of 
horsepower. When a brake dissipates 550 ft.-Ib. of me- 
chanical energy per sec. into heat, the brake is said to be 
dissipating 1 hp. It can be shown that the horsepower 
dissipated per ton, is the product of the retardation in 
m. p. h. per sec. and the speed in m. p. h. divided by 
4.11. If a conventional axle with 30,000-Ib. load were 
retarded at 4 m. p. h. per sec. 1,095 hp. would be dis- 
sipated at 75 m. p. h. It should, of course, be kept in 
mind that the instantaneous horsepower being dissipated 
decreases with the speed and becomes zero when the 
speed is zero. 

Cast iron, for railroad service, appears the material 
best adapted to dissipating large quantities of heat and 
at the same time producing maximum friction with 
minimum wear. The brake-shoe friction is an actual 
force and is measured in pounds. However, it is more 
convenient ordinarily to refer, not to the friction itself, 
but to the ratio it bears to the pressure which produces 
it; that is, the coefficient of friction f which may be ex- 
pressed either as a decimal or as a per cent. For illus- 
tration, if the coefficient of friction f is 10 per cent, the 
brake-shoe friction is 10 per cent of the pressure with 
which the brake shoe is pressed against the whecl. 

From a braking viewpoint, it is highly desirable that 
f having a constant value, because the coefficient of ad- 
hesion, for a given rail condition, is the same at all speeds 
or at least does not appear to change to any marked ex- 
tent. Therefore, the retarding force or rail friction, in 
emergency applications where short stops are desired, 
should remain constant. Since the rail friction is estab- 
lished by the brake-shoe friction, the brake-shoe friction 
should likewise be constant. The emergency cylinder 
pressure in the conventional brake is constant ; therefore, 
the brake-shoe pressure is constant. 1f the ratio of fric- 
tion to pressure or f did not change, obviously the 
retarding force would not vary. But unfortunately f 
does vary and in a manner poorlv adapted to the re- 
quirements of the brake. This is because f decreases 
as the speed increases for all normal conditions where 
the heat dissipated is within the thermal capacity of the 
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shoe. Consequently, for a constant cylinder pressure, 
the least retardation is secured at the higher speeds and 
the most at the lower speeds. To obtain short stops, 
the brake should be, if anything, most effective at the 
highest speeds because then so much distance is being 
rapidly covered. Since the reverse is true with cast- 
iron shoes, cast iron is not the ideal material for a brake 
shoe. How this has affected the development of brakes 
for high-speed trains will be mentioned later. 

Not only does f decrease as the speed increases, but 
it also decreases as the pressure increases. When the 
brake-shoe pressure is increased, therefore, the friction 
obtained does not increase in the same proportion. Thus, 
if the pressure on the brake shoe is doubled, the friction 
is by no means doubled. The coefficient of friction for 
low shoe pressures is considerably greater than for high 
shoe pressures, the speed remaining constant. On this 
account, when a great deal of friction is wanted, it is 
obtained with difficulty, because the shoe pressure would 
have to increase, even if the coefficient of friction re- 
mained constant; as the coefficient actually decreases, a 
still further increase in pressure is called for. 

It should be understood that f for a given speed 
and pressure does not always possess precisely the 
same value. This can be readily understood when it is 
considered that the friction is caused by intimate contact 
between shoe and wheel. The contact surfaces of both 
the shoe and the wheel change and as a result, f is not 
always the same for a given speed and pressure. This 
same variation in f, for what are apparently the same 
conditions, is found with all rubbing surfaces. 


The Foundation Brake Rigging 


The foundation brake rigging transmits and multiplies 
the force delivered by the brake cylinder in order to de- 
velop pressure on the brake shoes. Modern practice is 
to apply a brake-shoe pressure to the wheel which, nomi- 
nally, is some two to three times the weight carried by 
the wheel. If a truck carried a load of 20 tons, this 
would mean nominal brake-shoe pressures of 40 to 60 
tons; therefore, the parts of the brake rigging must be 
of large section and great strength. 

It is obvious that these forces can not be transmitted 
with 100 per cent efficiency and that the actual pressure 
on the brake shoes is less than that indicated by multi- 
plying the pressure on the brake piston by the leverage 
ratio. The ratio of the actual hrake-shoe pressure to 
that which would be obtained if all the indicated pres- 
sure reached the brake shoes is called the rigging etfici- 
encv and for many years has been designated by e. 

This matter of rigging efficiency is becoming of in- 
creasing importance because brake forces have been in- 
creased to meet the requirements of higher schedule 
speeds. The brake cylinder itself does not deliver all 
the force the piston receives from the pressure of the 
compressed air because of packing cup friction and re- 
sistance of the release spring. Perhaps 95 per cent 
would fairly measure the efficiency of the average cvlin- 
der. Then the efficiency of the pins, because of friction, 
is less than 100 per cent and decreases as the diameter 
of the pin increases. 

The efficiency is further reduced because, with mod- 
ern car construction and the increase in accessory equip- 
ment, it becomes increasingly impossible to employ the 
long rods, levers and hangers which provide the highest 
efficiency. It is not always recognized that friction re- 
duces the efficiency of a short rod more than it does the 
efficiency of a long rod. Rubbing, binding, interferences 
of various sorts, and external release springs, obviously 
lower the rigging efficiency. In addition, the efficiency 
is further cut down by the angularity of various mem- 
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bers of the brake rigging. As a result of all these fac- 
tors, the efficiency of the rigging is materially less than 
100 per cent. About 25 years ago, the standing rigging 
efficiency of passenger clasp brakes was measured, in a 
few experiments, at from 60 to 85 per cent. 

These experiments measured the efficiency between 
the brake cylinder and the brake beam. But the brake 
beam pressure is not directed toward the center of the 
wheel and it is this direct radial pressure which de- 
termines the amount of brake-shoe friction obtained. 
The determination of the direct radial pressure with the 
wheel revolving becomes a matter of considerable difti- 
culty but generally the effect is to reduce the rigging 
efficiency further. Consequently, it appears that brake 
riggings are inherently not as efficient as generally they 
are considered to be. . 

It has long been the practice in the air-brake art to 
increase the force delivered by the brake cylinder so as 
to obtain the desired pressure on the brake shoes, irre- 
spective of the rigging efficiency. It is becoming in- 
creasingly difficult to follow this practice in modern high- 
speed passenger braking because of the effect of these 
high forces upon the truck springs and the functioning 
of the truck. It is clear that the higher the rigging 
efficiency, the lower the braking forces transmitted from 
the brake cylinder need to be. On this account, very 
careful consideration of the brake rigging is justified. 


Braking Ratio 


Braking ratio expresses the ratio of the force on the 
brake-cylinder piston, multiplied by the leverage ratio of 
the rigging, to the weight being braked. What has been 
said about the efficiency of the brake rigging makes it 
evident that braking ratio is frequently employed in an 
improper sense. 

Very generally it is thought that if two cars have the 
same braking ratio, they will be retarded at the same rate 
or will stop in the same distance from a given speed. 
This is not necessarily true. Braking ratio gives the 
pressure of the brake shoes, assuming 100 per cent 
efficiency, as a percentage of the weight being braked. 
But the efficiency is not 100 per cent and never has been. 
Because the efficiency of the brake rigging is not the 
same on all cars, the braking ratio should be multiplied 
by the rigging efficiency to obtain the actual pressure of 
the brake shoes on the wheels as a percentage of the 
weight braked. 

Even the actual pressure of the brake shoes does not 
give the complete story. The coefficient of friction is 
not necessarily the same on all cars, if for no other 
reason than the difference in wheel loads and consequent- 
ly in brake shoe loads, (since it has been pointed out 
that the coefficient changes with shoe load). Since the 
retarding force is the force to be considered and since 
this force is equal to the brake-shoe friction, recognition 
must be given to the friction actually obtained from a 
certain shoe pressure. But this is done by multiplying 
the actual shoe pressure by the coefficient of friction. 
Therefore, the braking ratio multiplied by the rigging 
efficiency and then by the cocfficient of friction, gives 
a product which is the retarding force expressed as a 
percentage of the weight braked. 

But this percentage has previously been defined as 
the “per cent retardation”. If the possibilities of wheel 
sliding, the uniformity of braking on all axles, the rates 
of retardation and stop distances to be expected, and 
other questions of this character are to be examined, 
then knowledge of the per cent retardation is necessary. 
From all of this, it is evident that when entirely new con- 
ditions are confronted, braking ratio alone is not a suffi- 
cient indicator of what may be expected. 


92 


The Wheel 


Under modern conditions, the wheel has been called 
upon to perform increased duty because, in many cases, 
not only has the load on the wheel been augmented, but 
also there has been a marked increase in the speed of 
operation. Much of the heat generated at the rubbing 
surfaces between brake shoes and wheels is lost bv 
radiation. Since the speed is highest when the maximum 
heat is generated, the loss of heat to cooling currents of 
air is quite appreciable. Furthermore, a substantial 
amount of heat is carried away by the brake shoe dust, 
since the dust is heated to incandescence and forms 
sparks. Clearly the heat so obviously carried away by 
sparks does not pass into either the brake shoe or the 
wheel. However, it should be mentioned that the length 
of time the brake acts has a great deal to do with how 
much heat penetrates the whecl. 


High-Speed Passenger Braking 


Within the past few years, the schedule speed of pas- 
senger trains has been increased. In many cases, this 
has involved an increase in the maximum speed per- 
mitted. Emergency stopping distances vary with the 
square of the speed, all other conditions remaining the 
same, and assuming that (1) the brake reaches full 
effectiveness instantaneously and (2) the retarding force 
is constant throughout the stop; thus when the speed is 
doubled the stop distance increases four times. 

In actual practice, the full effectiveness of the brake 
is not instantaneously developed and neither is the re- 
tarding force constant nor uniform throughout the stop. 
The air-brake equipment produces maximum cylinder 
pressure in a certain time which does not change with 
the speed of the train. This time becomes longer, more- 
over, as the number of cars in the train increase, and 
frequently an increase in train length has accompanied 
an increased schedule speed. On this account, stops 
from higher speeds tend to lengthen out of proportion. 
because of the time required to apply the brakes fully. 

With conventional air-brake equipment, it has long 
been the practice to develop a certain pressure in the 
brake cylinder with an emergency application and to 
hold this pressure unchanged throughout an emergency 
stop; Evidently this means that the shoe pressure is 
substantially uniform throughout the stop. If the co- 
efficient of friction did not change, a constant brake-shoe 
friction and hence a constant retarding force would be 
secured. But the coefficient of friction does change. It 
has already been pointed out that it decreases as the 
speed increases. Consequently, the minimum retarding 
force is obtained at the higher speeds. The stops from 
the higher speeds, therefore, tend to lengthen unduly. 

The action needed to improve the stop distance is 
clear; that is, increase the brake-shoe pressure, and 
therefore the retarding force, at the higher speeds. But 
if this increased pressure is held undiminished through- 
out the stop, the retarding force will increase as the 
speed reduces and wheel sliding will be encountered at 
the lower speeds. The most modern brake equipments 
for high-speed service, therefore, are arranged to pro- 
vide a variable cylinder pressure, so controlled that the 
desired retarding force is obtained at the higher speeds 
and yet wheel sliding is prevented at the lower speeds. 
Here again it will be noted that the air-brake equipment 
had to be changed, not because of any limitations within 
itself, but because of the demand for an improved over- 
all braking performance. 

From what has previously been said, it will be appar- 
ent that the brake-shoe pressures, or braking ratios, for 
these new high speed trains become quite high. Since 
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the coefficient of friction is low at high speeds, it is 
necessary to increase the shoe pressure to obtain the 
desired retarding force. But this increase in shoe pres- 
sure itself lowers the coefficient of friction. Consequent- 
ly, a further increase in pressure is called for. This 
higher pressure means larger brake pins, and space 
limitations necessitate shortening the various members 
of the brake rigging, both of which tend to reduce the 
rigging efficiency. On this account, the cylinder force 
or the leverage ratio must be increased. The net result 
of this chain of influences is that very high braking ratios 
are employed in the most modern practice. As illustra- 
tion, a few high-speed trains have arrangements for the 
use of 300 per cent braking ratio. 


In conclusion, the foregoing presentation has discussed 
some of the fundamentals involved in braking but it 
should be understood that in actual practice, many other 
factors must be considered which are not here touched 
upon. The problem, as a prominent railway executive 
has put it, is an engineering one of the first magnitude. 
When attention 1s given to the fact that the modern brake 
may be called upon to dissipate, as an instantaneous 
maximum, well on to 2,000 hp. per axle, it is evident 
that the engineering problems encountered are many and 
difficult. These problems are constantly under scientific 
investigation and, with cooperation among the railroads 
and the manufacturers, there is every reason to believe 
that results can be produced which will be satisfactory. 


Santa Fe passenger locomotives with 84-in. drivers, 23V4-in. by 29V4 cylinders and 300 lb. boiler pressure, develop 49,300 Ib. tractive force. 


Santa Fe High-Speed ` 


Passenger Locomotives 


® 1x high-speed passenger locomotives of the 4-6-4 type 
have recently been delivered to the Atchison, Topeka & 
Sante Fe by the Baldwin Locomotive Works. One of 
these locomotives is streamlined. All are equipped for oil 
burning and are for service on the 992 miles of main line 
from La Junta, Colo., east to Chicago. The weight on 
drivers is 213,440 lb. and the total engine weight 412,380 
lb. The driving wheels are 84 in. in diameter and the 
locomotives develop a tractive force of 49,300 1b., with 
a boiler pressure of 300 Ib. per sq. in. The combined 
heating surface is 6,850 sq. ft. and the grate area (area 
inside the mud ring) 98.5 sq. ft. 

The outstanding features of these locomotives are the 
use of special materials and structural features in the 
boiler to adapt them to the high steam pressure; the 
large diameter of the driving wheels, the bed casting, 
the unique engine-truck design and the fuel-oil tank, 
which is built into the water tank in such a way as to 
permit conversion to coal-burning with a minimum of 
structural change. 


The Boiler 


In point of boiler proportions these locomotives ex- 
ceed any of the 4-6-4 type which have yet been built. 
They are first in total evaporative heating surface, 
superheating surface and grate area. With the excep- 
tion of the Lord Baltimore of the Baltimore & Ohio, 
they also carry the highest boiler pressure of any exist- 
ing locomotive of this type and their working pressure 
has not been exceeded by any locomotive boiler built 
with the staybolt type of firebox. 

The boiler shell courses and outside firebox sheets 
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Baldwin delivers six high-capac- 
ity 4-6-4. type locomotives with 
84-in. driving wheels, one of 
which is streamline — For use 
on eastern lines 


are of nickel steel on all of the locomotives and in the 
case of the streamline locomotive a nickel firebox steel 
has been used for the inside firebox sheets. The boiler 
seam rivets are also of nickel steel. 

'The first shell ring is 88 in. in outside diameter. The 
plate in this and the second ring is ?75; in. thick and 
that in the third ring, which is 91-%4 in. in outside 
diameter, is 7% in. thick. The roof sheets are 1%4¢ in. 
thick, the back head 14 in., and the side sheets 76 in. 
thick. The inside crown and side sheet and the door 
sheet are 1345 in., the back tube sheet 946 in. and the 
front tube sheet 5¢ in. 

The firebox is of unusual width. It is 108 in. inside 
the side sheets and 132 in. in length, and the crown and 
side sheets are in one piece. There is no combustion 
chamber. Although not horizontal, the rear of the mud 
ring is only 7 in. higher than the front. The side water 
legs of the firebox are vertical for 18 in. above the bot- 
tom of the mud ring and the back door sheet is per- 
pendicular 12 in. from the mud ring to facilitate the 
application of firebrick lining above the cast-steel draft 
pan. With the exception of the four rows on each side 
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Cross-section and elevation of the Santa Fe 4-6-4 passenger locomotives 
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at the break of the crown sheet and at the syphon 
flanges, which have solid heads, F. B. C. adjustable 
crown stays are installed. F. B. C. flexible bolts are also 
installed in the breaking zone and are hollow drilled for 
electric testing. 

All longitudinal shell seams are seal welded for dis- 


Principal Dimensions, Weights and Proportions of the 
Sante Fe 4-6-4 Type Locomotives 


DECIDERE ET A. T. & S. F. 
Road Class... cece cece hehehe nnn 3460 
Road numbers co. cece ee ce enhn hh nen 3460-3465 
(1 streamline) 
Date built ........... eee eee Vue tase Bath Dim atures 1937 
GEISEL ES rin Er EAEKOAK ENEE AVAE . Passenger 
Dimensions: 
Height to top of stack, ft. and in. ......... eese 15.8 
Height to center of boiler, ft. and in. .......... 10-6 
Width overall, in. Qolisexevo ever E e AR 13114 
Cylinder centers, in. ... cece eee cece eee eee eens 9214 
Weights in working order, 1b.: 
On drivers ..... wsspejeees euam Ee Aas Se ATEM 213,410 
On front truck .occee cece cece eee ee eee tnnt 83,050 
On trailing truck 114,920 
Total engine ..ccccsccvcceccccscscccacenostess 412,380 
HUI MM exe eye ui Apre aUa ee (d $$ 396,340 
Wheel bases, ft. and in.: 
Driving .. 14.6 
Rigid ...... 14-0 
Engine, total ........ 41-114 
Engine and tender, tot 82.8 
Wheels, diameter outside tires, 
Driving ........eeeeeeeeeeeeh eth 81 
Front truck shuuri sAirr Dees eraa EERI hh n 37 
Trailing truck co... cece cece reece tec c eee ht 40 
Engine: 
Cylinders, number, diam. and stroke, im: ....... 2-2312x2914 
Valve gear, type... seen nnn Walschaert 
Valves, piston type, size in... 13 
Maximum travel, in... oe 
Steam. lap, ims &veeI y reb od oe ee egi 1'% 
Exhaust clearance, in. ....... eene 1$ 
Lea d, in. Tm oe 55. 
Cut-off in full gear, per cent ao conr aana eee eee 865 
Boiler: 
TEPE veniet he*Geene oie ape wierd aA ISIN E S ne Straight Top 
Steam pressure, Jb. per sq. in. .ceee eevee eee eeee 300 
Diameter, first ring, inside, in. cc. ccecceeeeee eee 865/ig 
Diameter, largest, outside, in. .... esee 917/36 
Firebox, length, in. ........... Vs eie eios RETANA 132 
Firebox, width, in. ....... eee nne 108 
Height mud ring to crown sheet, back, in. 72 
Height mud ring to crown sheet, front, in 83/32 
Thermic syphons, number .... 2 
Tubes, number and diameter, in. 46-214 
Flues, number and diameter, in. 200-314 
Length over tube sheets, ít. and in. 21-0 
Net gas area through tubes and flues, sq. ft. .... 9.71 
Fuel 1. Lec eon ero c duca dta Si Inch i6 ie 81a 78 Oil 
Grate^area, sq. f£: osse eewoed ones eee Baye Mies ee es 98.5 
Heating surfaces, sq. ft.: 
Firebox. arise ck acta cass e€eel2Rbé eee NY Y PER 220 
Thermic syphons a orae POEMEN EAE EIEEE EE 95 
Firebox; total 21.4) xe rr Sega Me eT S i 375 
Tubes and flues cc... eee n uad eee enne 4,395 
Evaporative, total sies eor ied eee Wee Bee s 4,770 
SuperheatlDg.. esses E eka Bos ee Te eae Te 2,080 
Combined evap. and superheat. ....... 0.0.00 eee 6.850 
Feedwater heater, type ccc... cee eee cee eee enri Worthington 
Tender: 
Stvle “Or tyDe sive awe eme erae qa EX S Water bottom 
Water capacity, gal. ......eeeeeeeeeeeeeeeeeetn 0.00 
Fuel capacity, gal. cc... cece cece eee enmt 7.000 
(Trucks unen Seed hu esset exu RS CRI SEPT 6-wheel 
Rated tractive force, engine, Ib. ........eeeee eee 49,300 
Weight proportions: 
Weight on drivers — weight, engine, per cent $1.75 
Weight on drivers = tractive force ...... 4,33 
Weight of engine = comb. heat. surface . 60.2 
Boiler proportions: 
Firehox heat. surface, per cent comb. heat, surface 5.47 
Tube-flue heat. surface, per cent comb, heat. surface 64.16 
Superheat. surface, per cent comb. heat. surface.. 30.37 
Firchox heat. surface — grate area so... eee eee 3.81 
Tube-Hne heat. surface = grate area ........6.. 44.63 
Superheat. surface + grate area wees eee eee eee 21.18 
Comb. heat. surface + grate arca ........ ees 69.62 
Gas area, tubes-flues —- grate Area ee... ee eee eee .099 
Tractive force -+ grate area voce eee eee eee 500.50 
Tractive force -+ comb. heat. surface ........... 7.20 
Tractive force x dia. drivers - comb. heat. surface 604.50 


tances varying from 9 to 14 in. at the ends. The mud 
ring seams for the flue sheet, door sheet, back head, and 
throat sheet are seal welded for their entire length, and 
the calking edges between the door and side sheets are 
welded for a distance of 36 in. up from the bottom. 
The door flanges in the back head and door sheet are 
joined by a butt weld. The waist-sheet angles are not 
riveted to the boiler pads. 

The boiler has a main and an auxiliary dome. The 
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main dome is of cast steel and is solid, without cover. 
The opening in the auxiliary dome is large enough to 
permit a man to enter the boiler and on this dome cover 
are mounted the safety valves. 

The boiler is laid out for an Elesco Type E super- 
heater with 101 units, and the American multiple throttle 
is built into the header. The feedwater heater is the 
Worthington Type 6Sa. The heater unit is mounted in 
the top of the smokebox in front of the stack, the hot- 
water pump on the engine bed under the smokebox and 
the cold-water pump on the left side of the locomotive 
near the tender. Other equipment on the boilers in- 
cludes the Signal Foam-Meter and Electromatic blow- 
off cock arrangement. The draft pan is fitted with a 
314-in. Booth burner. 

The locomotives are fitted with box type spark ar- 
resters which are completely closed at the top, sides and 
bottom. The bottom rests directly on the exhaust pipe 
and the stack extension extends down through the top. 
The sides are curved parallel to the smokebox shell. 
The front of the arrester is open. A portion of the rear 
is completely closed with a large rectangular panel of 
double louvers, those at the rear running diagonally and 
those within the spark-arrester shell running vertically. 
The stack has a hinged extension top operated by a pneu- 
matically actuated rack and pinion. The smokebox 
door ring is fitted with Okadee hinges. 


The Engine Bed and Running Gear 


The foundation of the locomotive is a bed casting with 
which the cylinders and back cylinder heads are integral. 
The casting also includes brackets or pads from which 
are supported the air pumps, hot-water pump, cold-water 
pump, the waist sheets, guides, valve gear and brake 
cylinders. Provision has also bcen included for the sup- 
port of the stoker conveyor and grate shaker cylinders 
should occasion arise to convert the locomotives to 
coal-burning in the future. The front furnace bearer 
supports are also cast integral with the bed, as is also 
the attachment for the expansion-plate support at the 
rear end of the firebox. The main reservoirs are not 
included in the bed and the front bumper is a separate 
casting. 

The driving wheels are Baldwin disc type cast-steel 
centers with the main wheels cross-counterbalanced. The 
journals are fitted with SKF roller-bearing boxes with 
13-in. by 1314-in. journals on the main axle and 12.6-in. 
by 1312-in. journals on the front and rear axles. All 
driving boxes have L$-in. lateral play in the pedestals. 
The driving axles, as well as those on the engine-truck, 
trailer truck and tender trucks are carbon steel. The 
driving axles are hollow bored. 

The front trucks on these locomotives have inside 
journal bearings and are of the Batz four-wheel design. 
This is an equalized type of unusual construction. The 
equalizer on each side of the truck is of the double type, 
both sides of which are cast integral with a spring pocket 
long enough to take eight single coil springs. Above 
the springs is a long cast-steel cap of inverted channel 
section which is located directly under the side member 
of the truck frame. The frame is carried directly by 
the spring cap on a rocker pin located on the transverse 
center line of the truck. Each equalizer terminates 
in a circular pad at each end which bears on a rocking 
plate in the top of the journal box. The clearance be- 
tween the top of the spring cap and the underside of 
the truck side frame provides a limited freedom of move- 
ment of the equalizer. 

The bolster is carried on constant lateral resistance 
rockers which are supported directly from the transoms 
of the truck frame. The truck has an initial lateral re- 
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sistance of 40 per cent and a constant resistance of 3314 
per cent. The center plate in the top of the bolster is 
lined and bushed with phosphor bronze and is lubricated. 
The engine and truck-center plates are locked together 
by a 4-in. split-type center pin. 

The journals are 7-7% in. in diameter and are fitted 
with SKF pedestal type roller-bearing boxes. The 
boxes have \g in. lateral play in the pedestals. The 
wheels are 37-in. in diameter. 

The trailer truck is a four-wheel Delta type, all wheels 
being 40 in. in diameter. The outside journals are fitted 


Partial List of Materials and Equipment on the 
A. T. & S. F. 4-6-4 Type Locomotives 


Paint. 2:25) eir an ace — (s) E. I. du Pont de Nemours & Co., 
Inc., Wilmington, Del. 
Bed casting ............. eese General Steel Castings Corp., Eddy- 
1 Lukens Steel Co, Coatesville, P 
Boiler and firebox steel ......... ukens Steel Co., Coatesville, Pa. 
Staybolt iron. e Ewald Iron Co., Louisville, Ky. 


Flexible and radial staybolts Flannery Bolt Cos Bridgeville, Pa. 


Ewald Iron Co., uisville, Ky. 
Burden Iron Co., Troy, N. Y. 

The Champion Rivet Co., Cleveland, 
The Okadee Company, Chicago 


Draft pan ironin ee iei General Steel Castings Corp., Eddy- 
stone, Pa. 
Boiler lagging ............. es (s) Johns-Manville Sales Corp., New 
or. 
(3) United States Gypsum Co., Chi- 
cago 
(2) Standard Asbestos Mfg. & Insu- 
lating Co., Kansas City, Mo. 
Steam-pipe covering ........... . Union Asbestos & Rubber Co., Chi- 
cago 
Nicholson Thermic syphon ..... e Locomotive Fire Box Co., Chicago 
Feedwater heater .............-. Worthington Pump and Machinery 


Corp., Harrison, J. 
The Superheater Company, New York 
American Throttle Co., New York 
Ashton Valve Co., Boston, Mass. 
Crane Co., Chicago 
Huron Mfg. Co., Detroit, Mich. _ 
Gustin Bacon Mfg. Co., Kansas City, 

o. 


Elesco Type E superheater 
Multiple throttle .... 
Steam and air gages 
Blow-off cocks .. 

Washout plugs .. 
Cab seats 


Steam heat 


flexible 
metallic conduit at rear of 


equipment; 


tender ........ dune am .. Vapor Car Heating Co., Inc., Chicago 
ial buffer d Unit Safety 
Ra Master ‘ a ae Su : wanes Franklin Railway Supply Co, Inc., 
Gl AC Emi nist 
JéCtots: EAE TI ATT nee org Ei comotive Equipment Division o 
Injectors Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 
(5) Qhio njector Co., Wadsworth, 
io 
Safety valves ......... eese «ee. Coale Muffler & Safety Valve Co., 
Baltimore, Md. 
Signal Foam-Meter and Electro- 


matic blow-off cock ... -.. Dearborn Chemical Company, Chicago 


Sanders icis neenon bee (s) Viloco Railway Equipment Co., 
Chicago 
(5) Qraham White Sander Corp., Roan- 
oke, Va. 
Speed recorder ............. s. Weston Electrical Instrument Corp., 
Newark, N. J. 
Bell ringer ................ eee Viloco Railway Equipment Co., Chi- 
cago 
Headlights ................ eese The Pyle-National Co., Chicago 
Turbo generator, Type SD-B .... (s) Sunbeam Electric Míg. Co., Evans- 
ville, Ind. 
Main and side-rod forgings ..... A. Finkl & Sons Co., Chicago 
Piston rods .................... Standard Steel Works Co., Burnham, 
a. 
Piston heads and piston-head pack- 
ing rings and universal sec- 
tional type bull rings ....... Locomotive Finished Material Co., 


f Atchison, Kan. 

Piston-rod and valve-stem packing, 
Diamond type . | 
Cylinder cocks .... 
Reverse gear, Type 


T-Z Railway Equipment Co., Chicago 
The Okadee Company, Chicago 
The Baldwin Locomotive Works, Phil- 


adelphia, Pa. 
Engine truck (Batz) castings ... General Steel Castings Corp., Eddy- 
stone, Pa. 
Trailer truck, four-wheel Delta 
ÍYDÉ zi. en DX DRE erui General Steel Castings Corp, Eddy- 
stone, Pa. 
Driving wheels, disc type ....... The Baldwin Locomotive Works, Phil. 


adelphia, Pa. 
Standard Steel Works Co., Burnham, 


a. 
SKF Industries, Philadelphia, Pa. 
Standard Steel Works Co., Burnham, 


Driving tires ......... 0.0. eee 


Driving boxes, roller bearing ... 

Trailer wheels ............ ees 
a. 

SKF Industries, Philadelphia, Pa. 

American Steel Foundries, Chicago 

General Steel Castings Corp., Eddy- 


Roller bearings, trailer truck .... 
SPRINGS: c" 
Front bumper beam 


stone, Pa. 
Rod bushing and other bearing 
metals: e ciar passers Magnus Metal Div. National Lead Co., 
New York 


American Steel Foundries, Chicago 
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Air brakes, No. 8ET 


eee cevccce 


Westinghouse Air Brake Co., Wilmerd. 


" ing, Pa. 

Train control ............ $e Union Switch & Signal Co., Swiss- 
. vale, Pa. 

Lubricators .............. -.. Nathan Manufacturin Co., New York 


Ohio Inject . i 
Rod-cup fittings, eccentrierod and °  ™ector Co., Wadsworth, Ohio 


crank fittings, cross-head-pin 


fittings ............. AERE diente Div. Stewart-Warner Corp, 
i icago 
Engine coupler ................ + National Malleable and Steel Castings 


Co., Cleveland, Ohio 
Barco Manufacturing Co., Chicago 


Flexible joints on steam-heat line 
(between engine and tender).. 
Tenders: 
One-piece water-bottom casting.. General Steel Castings Corp., Eddy- 
stone, Pa. 


Tank steel ................... Lukens Steel Co., Coatesville, P 
Trucks, Pullman six-wheel type General Steel Castings Co, Eddy- 
stone, Pa. 
Wheels and axles ............ Standard Steel Works Co., Burnham, 
! a. 
eringa cce LES VAGUE A RATE we American Steel Foundries, Chicago 
r bearings ............... stries, i i K 
Coupler, Type E, and draft iu ioc, Pa 
BCA E EFST ae e ea vr National Malleable and Steel Castings 


Co., Cleveland, Ohio 


Norte: (s) Streamline locomotive. 


with SKF roller-bearing boxes of the same journal di- 
ameter as those of the front truck. On the front axle 
the boxes have 7$ in. and on the rear axle, 54g in. lateral 
in the pedestals. l 

The main driving springs have reverse camber. The 
front hanger is solidly connected to the bed casting, 
while the hanger at the rear of the trailer truck is con- 
nected through a double-coil snubber spring. 

The main and side rods are of chrome-nickel-molyb- 
denum steel with floating bushings at the back end of 
the main rod and both ends of the main connection side 
rod. Pressed bushings are used in the front side rods. 
The front end of the front side rod is set with M in. 
lateral on the crank pin. The main crank pin is of nickel- 
chrome steel hollow bored to 314 in. diameter, the cavity 
being used as a grease cup. The front and rear pins 
are of carbon steel. 

The piston heads are of special heat-treated alloy cast 
steel, with the Locomotive Finished Material combined 
Universal sectional type bull rings and packing rings of 
bronze and are carried on 414-in. quenched and tempered 
carbon-steel piston rods. The cross-heads and guides are 
of the Laird type, the latter fitted with the Slid-Guide 
attachment. T-Z packing is applied on the piston rods 
and valve stems. 

The reciprocating parts on each side of this locomo- 
tive weigh.1,805 Ib., of which 38.8 per cent is balanced. 
At 84 m.p.h. (diametral speed) the theoretical dynamic 
augment is 9,457 lb. per wheel in the front and rear pairs 
and 14,186 lb. per wheel in the main pair of drivers. 

The valve motion is of the Walschaert type which 
drives 13-in. valves with a maximum travel of 7 in. 
The valves have one-piece bronze bull rings and packing 
rings. The link blocks are faced with phosphor-bronze 
bearing metal, deposited by electric welding. The re- 
verse gear is the Baldwin type C. : 


Lubrication 


Each locomotive is equipped with three force-feed lu- 
bricators. A Nathan type DV-7 36-pint lubricator with 
eight feeds and eight four-way distributors supplies oil 
to the pedestal faces of the engine truck, driving wheels 
and trailer truck. One distributor provides two feeds 
for each main guide. With the exception of the stream- 
line locomotive, two Chicago 40-pint lubricators, one on 
each side, feed oil to the cylinders and valves. An extra 
feed on the left side lubricates the hot-water feed pump. 
The cylinder and valve lubrication on the streamline lo- 
comotive is provided by two Nathan DV-7 lubricators. 

Alemite fittings are provided on all rod cups on the 
crosshead pins and on the eccentric crank pin. The 
flange oilers are the Swanson type. 
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These locomotives have No. 8ET Westinghouse air 
brakes with brake shoes on the drivers, trailing truck 
and tender. The braking ratios are 75 per cent on the 
drivers and 47 per cent on the trailer. The single 81⁄4- 
in. cross-compound air compressor is mounted above 
the front deck of the bed casting at one side. The 
train-control equipment is the Union Switch & Signal 
Company's three-speed continuous type. Except for the 
streamline locomotives these engines are equipped with 
Pyle-National 1,000-watt, 32-volt turbo generators with 
dynamotors on the train-control equipment boxes. The 
streamline locomotive is fitted with a Sunbeam turbo 
generator with a dual-voltage generator. 

The turret is mounted under a housing in front of 
the cab. Saturated steam is supplied through two 3%4-in. 
extra-heavy pipes extending back from the dome to the 
turret; One pipe on each side, outside the boiler shell. 
Weston speed recorders are applied on all of the loco- 
motives. The Unit Safety drawbar and Franklin type 
E2 radial buffer are applied between engine and tender. 


The Tenders 


The tender underframe is the General Steel Castings 
water-bottom type. This is arranged for the application 
of a submerged stoker trough and stoker engine in the 
left water leg should the locomotives subsequently be 
converted to coal burning. 

The oil tank is integral with the water-tank structure. 
Conversion for coal can be made by removing the top 
of the oil tank over the coal space and substituting coal 
gates for the front oil-tank closure. Shapes and plates 
in the water and oil tanks are copper-bearing steel. 

The six-wheel tender trucks are of the Pullman type, 
the castings for which were furnished by the General 
Steel Castings Corporation. The elliptic bolster springs 
are of chrome-vanadium steel. The rolled-steel wheels 
are 37 in. in diameter and are mounted on SKF roller- 
bearing axles. The tender trucks are fitted with Sim- 
plex unit cylinder clasp brakes. 


The Streamline Locomotive 


The streamline locomotive is covered with a light steel 
shrouding which is designed to blend into the contour 
of the train. The boiler shroud ends in a bullet nose at 
the front and the skirting below the running board 
covers the cylinders but does not cover the driving 
wheels and running gear. The sides of the cabs are 
fitted with removable sections to provide access to stay- 
bolts and there are doors in the boiler shrouding where 
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needed for access to the equipment mounted on the boiler. 
The shrouding is painted in two shades of blue with 
the under portion of the locomotive and tender, includ- 
ing the running gear, in black. An 18-in. stainless- 
steel strip, on which the words “Santa Fe" and the 
number “3460” are sand etched and filled in with black, 
extends from the front end of the locomotive to the 
rear of the tender on each side at running-board level. 
Other striping is in silver lead and the faces of the 
driving-wheel tires and hubs are finished with aluminum 
paint, as are also the tires of the engine- and tender- 
truck wheels. The handrails are of stainless steel. The 
handrail columns, cab handles and other exposed fittings 
are chromium plates. Rods and motion work are highly 
polished. The principal dimensions, weights and propor- 
tions of these locomotives are shown in the table. 


The Locomotive 
Front End 

(Continued from page 87) 
fore be assumed that G = 104 Ib. Therefore, we have 
__ (Ro G FK) 0.93 
oe 3600 x Hs 


70 x 104 x 0.0569 x 13500 x 0.93 
E 3600 x 1192 


= 12.12 Ib. 


12.12 — 2.76 
27.69 


= 0.338 sq. ft. 


— 
24.1 x V 0.338 x 3600 
$$$ = 12.12 DÓb....................... (28) 


3, —— 
V 0.321 x 70 x 104 


and, applying equation (25) 
We = [18—-(0.014 x 104)] [0.84 — (0.001047 x 104)] = 12.10 


Since the value of Wy; as found by equations (25) 
and (28) is substantially the same, we must conclude 
that the maximum weight of fuel which can be fired per 
square foot of grate area per hour under the given con- 
ditions is 104 1b., and the steam available for the cyl- 
inders is 43,600 Ib. per hr. This example illustrates the 
uses to which Figs. 22 and 24 may be applied. 


* 


This Garratt articulated locomotive represents the heaviest type of motive power on the 3-ft. 6-in. gage South African Railways 
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EDITORIALS 


Does the Small Shop 
Need Goed Tools? 


Two circumstances combine to make life difficult for 
the man who has to operate the small railroad repair 
shop—the fact that it is usually located on a road 
which has limited appropriations and the fact that, 
not having any large-quantity-production problems to 
solve, those who are responsible for expenditures seem 
to “let him get along with what he has." The result 
is, in all too many cases, that the small shop finds it 
more difficult to do the work that must be done at a 
cost within the ability of the management to pay. The 
principal reason is that the margin between the per- 
missible expenditure for labor and the actual cost of 
doing the work is usually so narrow that a slight 
change in conditions may seriously affect the ultimate 
result. 

An analysis of the machine-tool problem of the small 
shop provides some exceedingly interesting facts. Take 
for example, the case of a shop recently studied where 
the appropriation for classified repairs allowed an 
average expenditure of about $4,200 for labor for each 
of less than 20 locomotives that would pass through 
the shop for repairs. That portion of the appropria- 
tion for labor that could be allocated to the machine 
shop for the entire year would buy, at the old wage 
rate, 9,120 machine-operator hours. Under the new, 
increased, wage rates the number of machine-operator 
hours that the appropriation would pay for is reduced 
to 8,590—530 less hours in the machine shop in which 
to do the year's work. Assuming that there is just 
as much work to be done, how are the 530 hours to 
be made up? 

To carry this hypothetical analysis a bit farther, 
let's take the job of repairing driving boxes. First, 
we find, upon studying the analysis of operations that 
in a well-equipped shop somewhat larger than the one 
in question, the machine-tool operations on driving 
boxes accounts for between seven and cight per cent 
of the machine-hours for the entire shop. In the small 
shop we are discussing the total machine time per 
average box handled is about 400 minutes and for the 
150 boxes handled in an average year the total would 
be 60.000 minutes, or 1,000 hours—11.7 per cent of the 
8.590 hours that the management appropriated the 
money to pay for. If the small shop were able to 
perform the driving-box operations as efficiently as 
the somewhat larger shop mentioned above, in which 
the box machining time was between seven and eight 
per cent, it could have saved $325 on labor on the box 
job alone. An actual comparison, operation for opera- 
tion, shows that the small shop requires 400 minutes 
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of machining time to do a job that the larger shop 
does in 175 minutes. 

The machine-tool problem of the small shop is not 
one of determining how to obtain maximum production 
on a quantity of parts. "Therefore advantage can not 
usually be taken of specialized machines and tooling 
equipment. The job in the small shop requires that 
the few machines the installation of which can be justi- 
fied shall be of a type and capacity that will assure 
the most efficient production on the great variety of 
work which must, of necessity, be put on them. 

In any shop, large or small, a thorough analysis of 
the work to be done is vitally important. In the small 
shop such an analysis may disclose the fact that the 
difference between operating within appropriations and 
not doing so may lie in the decision to scrap two or 
three obsolete machines and replace them with modern 
equipment. Where the margin is so narrow failure 
to make the right decision may cost money which 
the management hasn't got. The small shop needs 
good tools. 


The Train 
Limit Bill 


For many years it has been the policy of the train- 
service brotherhoods to advocate legislation the ef- 
fect of which is to increase the number of train-service 
employees required for the movement of a given vol- 
ume of traffic. While such legislation has been pro- 
posed and advocated on the grounds that it is neces- 
sary for the removal of hazards to life and limb from 
railway operation, the consistency with which an in- 
crease in employment has been the most immediate and 
important effect has created a strong presumption that 
such, in fact, has been their main purpose. This ap- 
plies to the eight-hour legislation, the various full- 
crew laws which have been advocated and some of 
them passed by state legislation and the train-limit 
legislation which has likewise been proposed in various 
states and is now pending in Congress. 

Senate Bill S. 69, which limits freight trains to a 
maximum of 70 cars, passed the upper house of Con- 
gress last July and is now pending before the IIouse 
of Representatives. Its effect upon the railroads is 
estimated, on the basis of 1936 traffic, to increase the 
freight-train miles in the United States by sixty mil- 
lion and the railways estimate an addition to operating 
expenses in excess of one hundred million dollars per 
year. 


Railway Mechanical Engineer 
MARCH, 1938 


Usually when make-work legislation has been under 
consideration in the past, the safety claims of the pro- 
ponents have not been subjected to critical analysis with 
clear-cut factual results. In the case of the present 
proposed train-limit legislation, however, such is not 
the case. L. K. Sillcox, vice-president, New York Air 
Brake Company, has made an exhaustive analysis of 
the records of railway accidents during the year 1936. 
In a paper presented before the gradual School of 
hsiness Administration at Harvard University on 
February 16, he discloses some of the results of his 
research. He classifies accidents in four groups ac- 
cording to the nature of their causes. There are casual 
accidents which, like those in any industry, increase 
with the number of employees and which will, therefore, 
be increased by any condition causing more trains to 
be operated for the movement of a given volume of 
traffic. Such accidents occur in boarding and alighting 
from trains; slipping and falling on cars or on the 
ground ; in the regular performance of duty, etc. Boiler 
explosions and accidents in connection with the serv- 
icing of locomotives at terminals likewise increase with 
the nuniber of locomotives required in the performance 
of a specific service. The second classification includes 
those causes unaffected by the size of train or manner 
of its handling, such as the failure of a rail beneath 
a train, causing derailment, or falling in connection 
with setting out cars at industrial sidings. The third 
classification includes shock accidents due to slack 
action, the situation with respect to which Mr. Sillcox 
points out has been improved by the present standards 
for draft gears and draft-gear maintenance and are 
being improved by the gradual installation of the AB 
brake. A fourth classification covers accidents re- 
sulting from misinterpretation of visual signals be- 
tween the head and rear end of the train. The latter 
two are those in which the length of the train may 
be a factor. 

Taking these classifications in order, there were 2,107 
deaths in casual accidents which may be expected to 
increase with the number of employees, of which 1,273 
were trespassers, 696 non-trespassers (mostly occu- 
pants of automobiles or pedestrians killed at grade 
crossings) and 138 employees. Of the 704 in the 
second group—those unaffected by the size of the train 
—620 were trespassers, four were non-trespassers and 
80 were employees. In the case of the accidents caused 
by internal train shock, 20 were trespassers, none were 
non-trespassers and 12 were employees. No deaths 
were reported as due to misinterpretation of visual 
signals. 

This analysis clearly indicates that any increase in 
the number of trains resulting from enforced limita- 
tion in the size of trains will cause far more deaths 
than will be saved, assuming that all of the 20 tres- 
passers and 12 employees who lost their lives in acci- 
dents caused by internal train shocks were engaged in 
handling trains longer, rather than shorter, than 70 
cars. Mr. Sillcox points out, however, that, but six 
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of the 32 deaths of persons involved in fatal shock acci- 
dents (two of whom were railway trainmen) were 
caused on trains of over 70 cars. Furthermore, grade- 
crossing accidents, with 50 killed or permanently in- 
jured and 112 less seriously injured, were caused by 
trains of 70 cars or less, and but 45 of such accidents, 
with 20 killed or permanently injured and 42 injured, 
but not permanently, were caused by trains of 71 cars 
or more. 

In the face of these facts, which clearly indicate the 
preponderant effect of the number of trains in deter- 
mining the total list of annual deaths from railway 
operation, how can safety longer be claimed any justi- 
fication for train-limit legislation? 


Machinery Obsolescence 
Exacts Its Toll 


The lamentable thing about obsolete railway machine 
tools and shop equipment is that it exacts its full toll 
of reduced production, regardless of whether manage- 
ment cannot or will not scrap it in favor of more mod- 
ern equipment. In other words, when replacement 
funds are not available, railroads almost invariably 
have to pay, through increased repair costs and loss 
of serviceability of rolling stock, more than the pur- 
chase price of necessary new machinery which is not 
theirs even after they have spent the money. 

Shop machinery depreciation reserves, designed to 
take care of wear alone, are far from adequate, judging 
from figures just released by the I. C. C. Bureau of 
Statistics, which show that in 1936 Class I carriers, 
exclusive of switching and terminal companies, spent 
slightly over $15,000,000 for shop machinery repairs 
whereas only $463,000 was set aside for machinery 
depreciation. The total investment in railway machin- 
ery is not exactly known but the depreciation rate is 
in all probability not over three per cent which assumes 
a service life of 33 1/3 years. True, shop machinery 
can be kept operating, from a mechanical standpoint, 
for even longer than that, providing the manufacturers 
have not gone out of business and repair parts of that 
vintage are still obtainable. Generally speaking, how- 
ever, the cost of maintaining these old machines is ex- 
cessive and represents a definite drain on the railway 
treasury, a fact well substantiated by the shop machin- 
ery repair bill for 1936. 

Entirely aside from wear depreciation, there is the 
important factor of obsolescence. Since railway shops 
and enginehouses are not operated on a commercial 
basis and compelled to “shut up shop” when they fail 
to meet competitors’ quality standards and prices, the 
mechanical-department officers, including shop manage- 
ments, all too often seem to overlook or disregard obso- 
lescence and its insidious hidden costs. They certainly 
have not the instinct or vision of the late Andrew Car- 
negie, who, in the classic example so often quoted, 
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scrapped 177 million dollars worth of equipment in a 
new rail-rolling mill before it was ever used, simply 
because of a revolutionary improvement which came 
along and rendered it obsolete. 

Mr. Carnegie could not afford to keep out-moded 
equipment in service, even when in the best of physical 
condition—and neither can the railroads. It is an un- 
fortunate fact that railroads have to pav for -obso- 
lescence in shop machinery and tools even when they 
don't buy new ones. 


The Trend in Caleulating 
Air-Resistance Forces 


During the developmental stages of engineering proj- 
ects, one usually has to contend with diverse opinions 
advanced by different investigators and supported by 
a wealth of complicated mathematics—this has been 
true of the investigations undertaken to determine the 
power savings effected by streamlining railroad motive 
power and rolling stock. However, in this instance, it 
is noteworthy that in 1934, the American Locomotive 
Company, the American Car and Foundry Company, 
and the J. G. Brill Company combined their resources 
and efforts in promoting wind-tunnel tests of models 
at New York University, under the direction of Pro- 
fessor A. Klemin. The results of these tests were used 
to develop formulas for calculating the air resistance 
of full-size equipment, but as is often the case the 
formulas were quite complicated and so formidable 
that, in most cases, only engineers directly involved 
in design of streamline equipment were interested. 
'Therefore, the simplification of these formulas became 
desirable. This has been accomplished by A. I. Lipetz, 
consulting engineer in charge of research of the Amer- 
ican Locomotive Company, and his simplified formulas, 
with proof of their validity, were published in the 
October, 1937, issue of the A. S. M. E. Transactions, 
The simplifying of the formulas reduces the com- 
plicated forms to a more usable basis, and although the 
aerodvnamic engineer may criticize the method of re- 
duction, the fact remains that simplified forms serve 
very well for estimating air resistance. The formulas 
recommended by Mr. Lipetz for calculating the air 
resistance of streamline locomotives and trains hauled 
by streamline locomotives, as well as the air resistance 
of standard equipment, all appear in kecping with ex- 
perimental data and should be extremely useful. 
Some engineers do not look with favor on the 
streamlining of steam locomotives because the stream- 
line shroud increases the initial cost of the locomotive, 
it is not effective at common operating speeds, and 
makes maintenance more difficult due to decreased ac- 
cessibility of locomotive parts. Thev also advance the 
argument that if the added weight of the shrouds were 
expended in developing a more powerful locomotive. 
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the locomotive would have increased availability. How- 
ever, these criticisms are not usually made to the stream- 
lining of equipment propelled by internal-combustion 
engines. Regardless of such criticism, when engineers 
are given the opportunity of studying power saving 
effected by streamlining, which is made easier by the 
formulas developed by Mr. Lipetz, the advantages of 
streamlining become more and more obvious, especially 
since the tendency is undoubtedly toward higher sched- 
uled speeds with still higher sustained speeds where 
track conditions are suitable. : 

Obviously, the gains to be obtained in reducing air 
resistance by application of streamline shrouds de- 
pends on the streamline design. The streamlining of 
locomotives in this country has been criticised abroad 
because some of it has been done with little or no 
regard for gains to be effected by reducing air resist- 
ance, which criticism on the basis of streamlining ef- 
fectiveness is justified. However, such criticism is 
invalidated when one considers that the term “stream- 
lining" is often applied for the want of a better word, 
such as "stream-styling," which implies that appear- 
ance of the locomotive has been changed to conform 
to a vogue of modern fashion—a change which admit- 
tedly has caught the public's fancy. 

"Stream-styling" is undoubtedly but one step toward 
streamlining. There is no reason to doubt that complete 
streamlining cannot be accomplished with style, as evi- 
denced by some of the power built in this country and 
abroad in recent years. Therefore, the aerodynaniic. 
problems being solved today by eminent research en- 
gineers through formulas readily usable by all 
engineers, regardless of their training and experience, 
is a step forward toward making streamlining and 
"stream-styling" synonymous. It is in this regard that 
we should appreciate the streamline-model tests of the 
American Locomotive Company, American Car and 
Foundry Company and J. G. Brill Company, and the 
expanding of the results to full-size equipment by 
means of simplified and usable formulas, as accom- 
plished by Mr. Lipetz. 


New Books 


MopERN Locomotives or THE L. M. S. By D. S. 
Barrie. Published by The Locomotive Publishing 
Co., Ltd., 3 Amen Corner, London, E. C. 4. 34 
pages, 8% in. by 5% in., illustrated. Paper bound. 
Price, 30 cents. 

“Modern Locomotives of the L. M. S." reviews the 
history of locomotives of the London Midland & 
Scottish Railway from just prior to the amalgamation 
of the 130 or more British railways into four large 
groups under the Railway Act of 1921. It describes 
the development of many tvpes of locomotives and 
gives details concerning numerous types, including the 
latest 4-6-2 streamline Coronation engine. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Labor’s Attitude 


I presume what is uppermost in many mechanical peoples’ 
minds today is the attitude of labor towards the management ; 
in other words, the effort for organized labor to dominate shop 
policies to such an extent as to increase costs and decrease 
efficiency. 


Plain Common Sense 


An after dinner speaker recently said that the social and 
economic status of a man could be gaged by the frequency with 
which he changed his shirts—varying, say, from one a week to 
several each day. Bruce Barton, a member of Congress from 
New York City, put it in a more homely way in his recent 
message to the New York Railroad Club on the occasion of its 
sixty-fftn anniversary dinner. “Certainly,” said Mr. Barton, 
"when an industry, which provides the best rail freight service 
in the world at the lowest average rates in the world, finds 
nearly 100 of its constituent companies and 28.1 per cent of 
its total mileage in the hands of receivers or trustees, it is time 
to ‘Stop, Look and Listen! Sound governmental regulation of 
transportation must, of course, continue. I believe that govern- 
ment must remain on top of such situations. It must make the 
rules, but at least the players are entitled to their board and 
an occasional change of socks and underwear." 


Broaden Your Knowledge of Railroading 


You speak of properly educating the public, which is a most 
essential undertaking. Before that can be done, however, the 
railroad man himself must be educated. Far too many officials, 
as well as employees, are completely absorbed in the routine dc- 
tails of daily work in their own circumscribed field, and show 
little or no curiosity concerning the basic principles underlying 
the daily routine. Many a man looks on his own particular de- 
partment as the bright center of the railroad universe, without 
ever bothering to acquire even a smattering of knowledge re- 
garding other departments, which might enable him to carry on 
a fairly intelligent discussion of current problems. While I am 
fully aware that railroading is a complicated business of many 
aspects, so that no one person can possibly be a complete master 
of the art, I still believe that the average railroad man would 
be a better salesman for the industry he represents, if he had 
a considerably wider knowledge of that industry. 


The Foreman and Safety 


We all have workmen who are not safety-minded. They may 
be slow thinkers, or are careless with their tools and shiítless 
with their personal belongings. Every foot of floor space in 
his department should be thoroughly checked by the foreman: 
everything should be cleaned up, materials and tools put in 
their proper places, the floors swept and a general neat ap- 
pearance maintained. Let the men know that you will not 
tolerate slipshod methods and that cleanliness must exist through- 


Railway Mechanical Engineer 
MARCH, 1938 


out your department. Just because things are cleaned up and 
in order, don't imagine you can forget safety even for a mo- 
ment. The alert foreman should make frequent routine inspec- 
tions, so that he may be assured at all times that he has done 
everything possible to prevent hazards of any kind. You may 
be criticized and it may even be intimated that you care more 
for a polished floor than you do for output. You will find, 
however, that your output will increase, with a better standard 
of work, and that your department will be free from costly 
accidents. If a foreman lets down in his part of accident pre- 
vention, the men will follow suit. 


Proper Training for Apprentices 


One of the most important problems today in the mechanical 
department is the proper training for apprentices. I feel that 
it should be given a lot of consideration. It is my belief that 
the more training that can be given an apprentice, the more 
benefit will be derived from this class of employee. When a 
young man is taken into a shop to learn the trade, he should 
be taken on probation for a given period of time. If it is 
found that he does not apply himself, he should be dropped 
from the service, since it is not treating the young man or the 
corporation right to allow him to continue at something he is 
not trying to improve himself in. There are many shops where 
boys are taken in to learn a trade and they just drift along 
for four years, after which they are supposed to be skilled 
mechanics, but are not, because of not getting the proper in- 
struction during their course of apprenticeship. It is money 
well spent by any company to pay someone to look after the 
apprentices and organize them in classes to see that they take 
the proper interest in their work and get instructions that will 
enable them to fit themselves to become skilled workmen. The 
companies that are having someone follow up these young men 
and see that they get the right sort of training are the ones 
that are getting the best results. By so training these young 
men you are fitting them to handle the work ably and they 
will become assets to the company rather than a liability. 


Most Useful Tool in Boiler Shop 


What is the most economical and useful tool in the boiler 
department today? Some twenty-five years ago the problem 
was to keep diamond points, chisels, sets and rippers in usable 
condition, whether they were being used in the field or at the 
shop. In the field the common practice was to carry a large 
supply of such tools with many hammer handles. In the shop 
the difficulty was broken tools, with the everlasting cry of low 
air pressure—not losing sight of the fact that many eyes were 
lost, because goggles were not worn or were worn on the forc- 
head. Today this condition, whether it be in the field or at the 
shop, has changed with the use of the oxyacetylene cutting 
blow-pipe. The unit consists of a supply of gases and a blow- 
pipe; this replaces the former equipment which consisted of 
diamond points, chisels, sets and much hard work and grief, 
at the same time doing the work in some five per cent of the 
former time. These facts make the oxyacetylene equipment 
almost indispensable in the boiler department of today. Many 
of our shops have oxyacetylene piped through a dual pipe line 
system, with outlets located at the most advantageous points. 
When a cutting operation is required it is only necessary to 
connect the equipment to these outlets and proceed with the 
work. For these reasons the most economical and useful tool 
in the boiler department today is the oxyacetylene cutting blow- 
pipe. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Building Up of 
Driving-Box Hub Liners* 


By Irving T. Bennett] 


Locomotive driving-box hub liners in some instances 
have been a source of trouble and expense to many rail- 
roads. It is more or less standard practice to cast 
standard bearing bronzes on the hub face of the driving 
boxes, depending upon dovetails, insert pins and other 
mechanical means for the proper fastening of the liner. 
Such methods produce a mechanical joint of uncertain 
value, particularly due to the fact that the bronzes em- 
ployed, for the most part, possessed high shrinkage 
values. Moreover, the particular alloys used, while 
possessing good antifrictional properties, lack malleabil- 
ity and have poor resistance to pounding or impact loads. 

The combination of a poor mechanical fit, together 
with the inherent lack of ductility very often results in 
service failures. It is not uncommon to require liner 
replacement several times between classified repairs, be- 
cause the liners work loose, crack and fall out. Re- 
placements are expensive, not only in labor and ma- 
terial but, furthermore, cause a hidden expense of con- 
siderable magnitude, depending upon the time the loco- 
motive is out of service due often to this condition. 

A careful study of the problem indicated the need for 
the liner to be securely fastened to the face of the box 
and also pointed toward the necessity of employing a 
metal of high physical values more suited to resisting 
shock and wear. It was natural, therefore, to consider 


Table I — Physical Properties of Herculoy and 


Other Bearing Metals 
Rockwell Elonga- 
Hard- Ult. tensile tion, Impact 


ness, strength lb. percent Izod, 
i t. 


Condition C scale persq.in  in2in.  ft.-]b. 
Soft rod 91 63,000 72.0 Me 
Herculoy ........... Drawn rod 105 72,000 50.0 E 
Cast 90 51,500 70.0 55.0 
Leaded Herculoy ... Cast 83 46,800 56.0 15.0 
10-per-cent phosphor 
bronze ...ssssssoe Cast 90 51,700 18.0 3.5 
10-per-cent phosphor 
bronze leaded..... Cast 85 45,900 16.0 3.5 
Cu-Sn-Pb (80-10-10). Cast 83 39,600 9.5 3.0 
Cu-Sn-Zn (88-10.2).. Cast 90 44,300 10.0 7.5 


the use of welding to affix the liner permanently to the 
surface of the steel box. 

Through the courtesy and assistance of the New York 
Central System, a test program was planned. One set 
of tests called for building up the entire face of the box 
by means of the electric arc, employing materials later 
described. A second test consisted of placing a plate of 
rolled metal on the face of the box and suitably weld- 
ing it in place. A third series consisted of placing suit- 
ably designed segments of rolled material welded to the 
surface of the box on their edges and to each other. In 
undertaking this experimental program, several alloys 
were carefully investigated, the physical properties de- 
termined and a study made of the weldability of these 
alloys, coupled with an estimation of their wearing prop- 
erties, particularly after deposition by the electric arc. 


* Abstract of a paper presented at the 18th annual meeting of the 
American Welding Society, Atlantic City, N. J., Oct. 18-22. 
f Revere Copper & Brass, Incorporated. 
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'Table I shows the physical properties of the metals 
considered. The ease of weldability, high physical 
strength and high resistance to impact, led to the selec- 
tion of Herculoy, an improved silicon-copper alloy of 
the following analysis: Copper, 96 per cent; silicon, 3.50 
per cent; and tin, 0.50 per cent. Silicon is very efficacious 
in improving physical characteristics, its effect being sev- 
eral times that of tin. For purposes of comparison, test 
bars were made from cast material, as this was essen- 
tially in the cast condition. It will be noted that the 
Herculoy possessed the best combination of high physi- 
cal properties and hardness with high impact values. 


Test Results 


It was expected that any of the methods employed 
would result in a liner which would remain permanently 
attached to the surface of the box, possess good wearing 
properties, extend service mileage and eliminate entirely 
the need of repair or replacement at the frequent inter- 


E 


Top: Set-up at the West Albany shops of the New York Central Sys- 

tem for welding driving-box hub liners—Driving boxes are on turntable 

with a ventilating hood at the left—Bottom: Driving boxes in position 
for welding 
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vals previously encountered when the old cast method 
was employed. The results of these tests were very 
positive in character and Table II indicates the wear 
found on the various boxes after 114,202 miles of service 
operation, which mileage on this particular railroad is 
that usually encountered between classified repairs. 

It will be noted that the boxes built up entirely by 
means of the electric arc performed as well as the boxes 
on which the plates and segments were used. The use 
of the electric arc provided a very flexible and versatile 
method of accommodating all sizes and shapes of boxes 
with a minimum amount of inventory and, consequently, 
it was decided that this method was best adapted to the 
solution of the particular problem. Further tests pro- 


Partially welded box viewed over the welder’s shoulder—Backing ring, 
crown brass and asbestos dams in place 


vided satisfactory checks and, as a consequence, the New 
York Central System adopted this practice as standard. 

Further metallurgical developments were made where- 
by substantial amounts of lead were included in the de- 
posited metal. Lead, present as such, materially im- 
proves the machinability of the deposits and, further, 
aids the antifrictional properties of the alloy. It was 


Arc-deposited hub liner before finish machining 


containing as high as 15 per cent or more of free lead, 
although in commercial application the lead content is 
less than this. The use of the electric arc, particularly 
the metallic arc, results in very uniform dispersion of 
the lead throughout the alloy; in fact, the uniformity is 
better than that commonly found in cast material. 
Certain machining tests were conducted on driving 
boxes in which surface speed as high as 265 ft. per min. 
were used, which value is considerably in excess of nor- 
mal machining requirements on a job of this character. 
In an application of this kind, welding speed, coupled 
with well-bonded metal, was of paramount importance. 
One of the novelties of this work lies in the fact that 
metallic electrodes up to 5$ in. diameter have been em- 
ployed, although 14 in. diameter is most commonly used, 


Table II — Performance of Herculoy for Hub Faces on Locomotive Driving Boxes 


Three methods were decided upon: A 
1—Building up the face of the box by fusing Herculo 
2—A solid liner plate of Herculoy welded to the box face. 
3—A series of segments of Herculoy welded to the box face. 
. The above three methods were tried on the driving boxes of a J-1 type 
inspection 
following tabulation is self-explanatory: 


Designation: ol Driving BOX ssn nanea i aea ola be tere Siew Front R-1 
RUN. 5.65 5:95 A ToS TET SA T OO N TT Rod-arc 
built 
all-way 
Measurement from jaw face to box face, in.: 
Origmil EEE T er Yi) Fn ashe X(6 0 60 TSE 219/29 
Final ^5 EROS ie ios RSS eise iso EST E Rao e eS IE 2/32 
Liner wear at point above jaws, iDo. rs aneda naaa 0 
Approximate liner wear at top of hub face, in.............. v 
General appearance of liner face..........cecescecececcecse Excellent 


Notes: 
General appearance of wheel hubs: 


rod with the electric arc. 


riods, and final inspection was made when this locomotive was unwheeled and made ready for shopping. The mileage was 114,202 miles. 


locomotive. Periodic check-ups were made during the regular quarterly 
Front L-1 Main R-2 Main L-2 Rear R-3 Rear L-3 
Rod-arc Soli Solid Segments Segments 
built plate plate welded on welded on 
all way welded on welded on 
27/2 271/20 27"/ 30 2/32 29/23 
29/8 (See Notes) 229/22 2*/1« 219/32 
1/2 m he 1/9 0 
E eee 1/3 */16 5/2. 
Excellent Excellent Excellent 2 Segments 

missing 


In every case, hubs were unmarked, bright and shiny; no evidence of cutting or galling. 


The main box, right side, was taken out of service 
The rear box, leít side, lost two segments. 
ConcLusions: 


ovember 26, 1934, 
On this box segments were welded on edges only. 


due to hot crown brass. 


1—From tests, observation and service, it is felt that Herculoy is ideally suited to application for locomotive hub liners. 


2—It is possible to expect service from such liners 


from ''shopping" to “shopping. 


3—The rod method seems best adapted to this problem, although segments are satisfactory if welded on edges and middle. 
4—Economies of considerable magnitude may be expected because of continued operation, also to the fact that but little work is necessary to 


resurface. 


previously considered impractical to permit lead to be 
present in a welding rod, and in fact, all manufacturers’ - 
specifications very stringently covered this point by hold- 
ing permissible lead in welding and brazing rods to only 
a trace. By the development of a proper welding 
technique, it was found possible to arc deposit alloys 
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except on the Baltimore & Ohio, where 3$-in. coiled rod 
is employed. 

Experience has proved that the best procedure for 
applying Herculoy is with the metallic arc, using reverse 
polarity. Table III shows recommended practice. The 
metallic arc is more fool proof, in the hands of inex- 
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Typical welded hub liner after 115,000 miles of service returned for 
rewelding—Note the entire liner is present and wear is uniform 


perienced operators, than the carbon arc. It is true that 
larger amounts of metal can be melted down with the 
carbon arc, but it requires proper technique and train- 
ing to insure a proper bond of the metal so deposited. 
The bond with the metallic arc is inherent with the 
process. When using either process, suitable electrode 


Table III — Recommended Practice for Welding 
with Herculoy 


Metallic-arc current (Reverse polarity) 


Rod size, in. value, amp. closed circuit, volts 

3 450 30-35 

p 600 30-35 

54 750 30-35 

Carbon arc e A 

Carbon Current, (Direct polarity) 
size, in, amp. volts 

% 5 450 40-45 

u 3 600 40-45 

56 1 750 40-45 


holders must be employed and the operator protected 
with suitable clothing. Provision should also be made 
for the removal of welding fumes, since the large cur- 
rent values cause some volatilization of the metal. 

Study was made covering the effect of varying rate 
of deposition on the character of the deposited metal, 
the efficiency of the deposition, spatter losses incurred 
and other pertinent factors. Tables IV and V show 
certain of the data developed. In conducting the de- 
position-rate studies shown, considerable difficulty was 
experienced in getting results that would be consistent 
as to the time and rate of deposition when using the 
carbon arc, whereas with the metallic arc, it was possible 
to duplicate the results very closely from test to test. 
'The operation of the carbon arc depends greatly upon 
the operator's technique, and, if a firm bond is made to 
the underlying stecl, the time required is about the same 
as when using the metallic arc. If it is just a question 
of seeing how much rod can be melted, the time is very 
much decreased by the use of the carbon arc, all of 
which is clearly shown on the tabulation. 


Effect of Welding on the Driving Box 


Some apprehension was felt by certain engineers re- 
garding the structural changes taking place in the cast- 
steel surface of the box during a welding operation pro- 
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ceeding at high speed and with high current values. A 
box was prepared in the normal method and, after 
deposition, cut transversely into a number of sections 
which were carefully polished and checked for cracks 
and structural changes in the steel. Furthermore, analy- 
ses were made at various intervals to show the distribu- 
tion of the silicon through the deposited metal, as well 
as to determine the extent to which iron migration 
occurred during the welding operation. 

A detailed study of the steel surfaces disclosed no 
sign of cracks. There is a continuous gradation of tem- 
perature away from the bond, which produces a conse- 
quent gradation of grain sizes in the affected zone. 
Original structure is found about ?46 in. from the bond. 
The photomicrographs show representative structures, 
but not the entire area of change. 

Molten steel migrates into the deposit while it is 
molten and varies from near 10 per cent at the bond to 
1 per cent 1 in. from the bond. The steel is fairly 
evenly distributed, as shown by micrographs and chem- 
ical analyses. The silicon content of the deposit is not 
effected to any great extent by the welding process. 


The Baltimore & Ohio Methods 


This article will give only a brief outline of the work 
actually done at certain railroad shops. The General 
Electric Company, in cooperation with the Baltimore & 


Typical cast hub-liner failure—Note how the left portion of the liner 
has slipped around after cracking, and that the right-hand tip is 
missing 


Ohio, developed an automatic arc welding head, using 
a 3$-in. electrode in coil form. "This automatic head is 
attached to a fixture similar to a small radial drill with 
a swing arm around the vertical column, which pro- 
vides a horizontal adjustment and may be used by the 
operator to start his weld either from the inside or out- 
side diameter of the box surface. The deposit may be 
as much or as little as desired, depending upon the regula- 
tion of the equipment. Under the swinging arm and 
adjacent to the column, the driving box is positioned 
upon a rotating table properly regulated to time itself 
with the feed of the electrode through the automatic 
head. In dealing with new boxes, the surface is suit- 
ably sand-blasted, following which the Herculoy is de- 
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posited to any required dimension. It is reported that 
a new box can be built to full liner dimensions in ap- 
proximately 1 hr. Boxes previously arc welded and re- 
quiring only one layer to compensate for lateral wear 
are welded in approximately 20 to 30 min. It is stated 
that mileage obtained before requiring lateral repairs 


Table IV — Lead-Coated Herculoy Fusion Rods 
Time Studies 
Electrodes used on 1-hr. 


Diameter 1 
of rod, in. Am Volts operation, lb. Comments 
% 45 30 34.4 Good appearance 
550 35 45.0 Good appearance 
700 35 53.0 Good, but too hot 
0 Fair—too hot 


80 40 62.0. t 
Actual time to completely weld a J-1 driving box (dovetailed type): 
Amount of metal 


Rod, in. Amperes Volts Actual time used, 1b. 
m 550 35 78 min. 46.5 
V 700 35 55 min. 40.0 


% 800 35 65 min. _ 51.0 

On one of the complete boxes, a machine cut of 1⁄4 in. was taken, and 
then it was resurfaced in one pass, using 14-in. by 24-in. rod at 600 amp., 
35 volts. Actual time was 15 min., and weight of rod used was 9 Ib. 


ranges as high as 120,000 to 150,000 miles, a great deal, 
of course, depending on the class of service and the 
territory in which the locomotive is performing. 


The New York Central Method 


The New York Central apply material by means of 
the metallic arc manually operated. An interesting and 
effective method of handling boxes was developed by 
their engineers. Eight boxes are mounted on a revolv- 
ing turntable, so the welding operation is practically con- 
tinuous. While the welder is at work, his helper can 
unload previous boxes and mount the ones to be welded. 
Each box on the turntable can also be rotated and is 


Table V — Deposition Rate Study of Lead-Coated 


Herculoy Rods 

Lb. 

Lb. rod per hr. Percent dep. 

Rod spatter per 
Process Diameter Amp. Volts Used Deposited loss w. hr 
Metallic arc.. 3$ 380 30 28.49 7.79 2.43 2.44 
450 30 35.76 34.17 4.17 2.53 

500 30 38.72 36.72 5.16 2.45 

Metallic arc.. 1⁄4 500 30 43.10 41.30 4.17 2.75 
600 30 46.69 44.39 4.92 2.47 

700 33 54.99 50.57 8.04 2.19 

Metallic arc.. % 700 33 62.46 57.78 7.50 2.50 
800 35 66.00 57.60 12.72 2.06 

Carbon arc... 1⁄4 500* 42 47.96 47.96 2.28 
500t 42 97.68 97.46 0.20 4.64 

600* 42 65.25 65.25 0 2.59 

600+ 42 128.13 127.84 0.20 5.08 

700* 45 139.04 138.72 0.20 4.40 

Carbon arc... % 700t 45 156.47 156.03 0.30 4.95 


* Metal fused to base to insure good bond. 
+ Metal simply melted down in carbon flame and puddled. 


mounted at an incline of 10 deg. with the horizontal. 
This permits “up-hill” welding, which is quite essential, 
due to the large current values employed, and permits the 
arc to work on new suríaces by preventing the mass 
of molten metal running ahead of the point of contact. 

A counterbalance is provided for the rod holder and 
an exhaust applied over the box being welded. 

A copper-faced steel ring is very successfully used 
to dam the edges of the box. 

Rods are % in. diameter and are deposited using a. 
current value of 650 amp. Old boxes with the dovetail 
naturally require more material than the new boxes. 
Speed of the operation is such that the old boxes are 
built to the proper dimension in approximately one 
hour's welding time. New boxes, requiring less metal, 
are built to proper liner thickness in approximately 40 
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min. whereas boxes coming in for resurfacing are 
usually welded in 20 to 30 min. 

'The original performance expectations on this rail- 
road have been borne out, and it is practically unknown 
at this time to pull a locomotive out of service between 
classified repairs on account of undue lateral wear or 
hub-liner failure. 

'The welding supervisor of the West Albany shops of 
the New York Central System gave certain cost data 
before the New England Railway Club, which is re- 
peated here: 


1. Original cost per liner on dovetailed box, material off 


and on, old style ......... eere esee AA 9. 
2. Original cost per liner on dovetailed box, fusion welded 12.00 
3. Original cost per liner on new boxes, fusion welded.. 6.00 
4. Rebuilding cost per liner on fusion welded boxes .... 3.50 


With the old method it was necessary to drop a pair 
of wheels on the average of 30,000 miles. At the present 
time, mileages as high as 120,000 miles, or from shop- 
ping to shopping, are obtained. 

When the costs are calculated over two shopping 
periods and proper charges made, it is found there is a 
saving of $47.00 per locomotive in favor of the fusion 
welded job. 

If new boxes are used, a far greater saving is found. 
The value in this case is estimated at $95.20 per loco- 
motive in favor of the fusion-welded job. 

A hidden saving of considerable magnitude is also 
found in the fact that the locomotive can be gainfully 


650 AMPERES 


HERCULOY DEPOSIT 


SHOWING 
DISTRIBUTION OF 
IRON IN 
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Micro-section through a welded driving box 
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employed, rather than having the large capital invest- 
ment laying idle, awaiting driving-box repairs. 


Other Welding Applications 


There are many other places in locomotive repair 
shops where welding rods and operations of the char- 
acter described can be suitably employed. The com- 
bination of the electric are and a suitable alloy produces 
minimum costs and maximum operating efficiency. 
Crosshead shoes, shoe and wedge faces and other places 
may be suitably built up and repaired using this method 
and this metal. Prolonged performance with minimum 
expense should result. 

The inclusion of substantial quantities of lead in arc- 
deposited metals forces a complete revision of our 
thoughts on welding technique. Further developments, 
now under way, indicate that practically any of the rec- 
ognized bearing alloys may be suitably deposited by 
means of the electric arc. Such depositions result in a 
bearing material which is in many cases markedly 
superior to the standard cast form. Due to the rapid 
chilling effects of the electric arc, the grain structure is 
very fine and the lead dispersion very thorough. The 
lead is present in small globules and more uniformly 
distributed throughout the mass of the deposited metal 
than in the case of castings, thus resulting in better 
physical properties and better bearing properties. 

A research and test program indicates that arc-de- 
posited bearing bronzes possess tensile strengths as great 
as 50 per cent higher than the same alloy cast or oxya- 
cetylene deposited. The Izod impact values, a measure 
of toughness and shock resistance, are better than 50 
per cent higher than cast bronze and over twice the 
values obtained from oxyacetylene deposits. The hard- 
ness values likewise are much higher for the arc-de- 
posited metals and the loss of metallic constituents lower. 

There appears to be much promise for arc-deposited 
bearing bronzes, and continued development and re- 
search will no doubt, extend our present knowledge and 
ability. 

The author wishes to thank the New York Central, 
the Baltimore & Ohio, and the General Electric Com- 
pany for permission to use certain data and information. 
Their cooperation is duly appreciated. 


Handling of Material 
And Locomotive Parts 


Materials and locomotive parts, at the Huntington loco- 
motive shops of the Chesapeake & Ohio are delivered 
and handled by the supply department, which practice 
has been in successful operation for several years. All 
material used in repairing locomotives is taken and de- 
livered as near as practicable to the point of use. Sched- 
ules have been worked out whereby delivery trains will 
leave various material sections at regular intervals and 
will set off loaded trailers or skids at designated points 
outside of the principal shop; these trailers or skids are 
then handled by trailers, lift trucks, or power trucks as- 
signed to these shops. Material requisitions are tele- 
phoned to the delivery clerk’s office, at which time the 
foreman states where the material is to be delivered, 
which point may be designated by engine number, pit 
number, shop machine number, or other special loca- 
tions where space is available. 

The supply department operates tractors or power 
trucks in each of the important shops for the purpose of 
distributing material, transporting material or parts from 
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one location to another, and setting out loaded and empty 
trailers for the main-line tractor trains. The shop forces 
handle the movement of all material which can be moved 
economically with overhead cranes, wagons, and trucks. 

The “spot” system is used in the Huntington shops on 
shop material transported from gangs to engines or other 


IN 
NN. 


Skids for handling brake rigging 


points. Each foreman places material on the “spot” and 
a flat power truck picks it up on scheduled trips through 
the shop. When the material is too heavy to be handled 
by this power truck, a cross order is placed in the fore- 
man's station box covering a request for handling the 


List of Material-Handling Equipment at the 
Huntington Shops 


TRUCKS AND 
TRAILERS: 

No. Type 
DOES RT OY. +. Gas-electric Hi-Lo 
Gasoline truck 
Electric tractors 
Gasoline tractor 
Power lift trucks with booms 
Hand lift trucks 
Crane trucks 
Plain flat trucks 
Trailer wagons, all kinds 


Live skids with casters 

Box type, factory made 

Box type, shop made 

Wood, box type, shop made, four-leg 
Platform type, shop made, four-leg 
Low box compartment, cab mountings 
Oxyacetylene equipment 

Driving springs 

Air pumps 

Brake rigging and spring rigging 

For handling material when shipped by baggage 
Feedwater Heaters g 
Engine jacket 

Staybolts 

Long, for rods 

Engine diavhragm material 


Tall, four-leg, for hot metal 
MISCELLANEOUS 
TRUCKS AND 
WAGONS: 

r E TEPE Baskets for handling locomotive pipe at lye vat 

25. AORN Wagons for handling locomotive, gine teem 
shop to storage. ipe remains on wagons 
until returned to shop and applied to loco- 
motive 

A eere Vet Metal containers for handling journal bear- 
ings in locomotive tank shop 

Qr Qua T Wagons for handling storage batteries in the 
passenger car shop 

PAE EEEE AAST Wheel buggies for handling tender truck and 
car wheels 

EEOAE TENE pier Wheel buggies for handling driving and trailer 
„wheels 

e AEEA Lift trucks used in handling skids in black- 
smith shop 

T. essen ens Truck for handling rods and driving boxes 

T Pix ewe ps Truck for handling locomotive tires 


load. A messenger boy, on an assigned route, picks up 
these cross orders and delivers them to the shop trans- 
portation foreman. These pickups from points outside 
the shops are telephoned to the transportation dis- 
patcher’s office. 
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Central station from which 


When empty trailers or skids are ordered to be placed 
for loading, the shop forces do the loading, and when 
loaded an order will be placed in the station box for 
movement. The supply department hauls the trailers 
or skids to their destination and where space is available, 
and when unnecessary handling can be eliminated, the 
trailer or skids will be left to be unloaded by the shop 
forces; otherwise, the trailers or skids will be unloaded 
by the supply department, except where shop cranes are 
available for this purpose. When the hauling is done 
on power flat trucks, the loading and unloading is done 
by the supply department, except where cranes are avail- 
able. 

A storage platform, located centrally at the south end 
of the blacksmith shop and east of the storeroom, is pro- 
vided for empty trailers and skids ; except those designed 
for a special purpose, which are stored near the respec- 
tive shops. In order to relieve shop congestion and to 
provide sufficient equipment, all trailers and skids are 


all material is distributed 


promptly unloaded and returned to storage places, unless 
unnecessary handling of material is involved. 

Cleaning Shops and Handling Scrap—The mechanical 
department provides sufficient force and supervision to 
do the general shop cleaning on the first shift. A suf- 
ficient number of trailers are placed in the shops to handle 
all scrap and debris, the loading of which is done by shop 
forces. The handling and unloading is done by the 
supply department forces on the first shift. The shops 
are operated on a five-day week at present. A neces- 
sary force is retained on Saturdays to clean the shop and 
handle material in the shop. 

Equipment—Equipment for handling material in the 
shop, storing and shipping materials to outside points 
consists of a number of different designs of skids which 
are handled by power lift trucks. In some instances 
these skids are used to ship bulk manufactured materials, 
such as rivets, brake shoes, and journal bearings to the 
general store. A list and description of the equipment 


Top row, left to right: Skid used in making shipments to division points—Air-pump skid—Skid for staybolts. 
for grates and boiler mountings—Skid for handling springs—Wagon and rack used in sand blasting piston-valve parts 
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Bottom row, left to right: Skids 
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now being used in handling material, scrap, and debris, 
is given in the accompanying table. 

Machines for Handling Material—Of the physical 
equipment furnished the stores department for storing 
and shipping materials, the lift and platform powered 
trucks are most useful. The skid boxes are used for 


Dump wagons used in handling shop refuse, sand and gravel 


storing material at the general storeroom, for shipping 
materials to outside points, and for shipping bulk ma- 
terials such as rivets, brake shoes, and journal bearings 
from the point of manufacture to the general store- 
rooms. With the use of platform and lift trucks the 
loaded skid boxes, containing from 3,000 to 6,000 Ib. 
of material, can be moved in and out of cars and from 
storeroom to points of use with less human effort than 
was formerly required to handle a 200-Ib. keg of rivets 
or bolts. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Safe-Ending Flues of Different 
Diameters Not Recommended 


Q.—The accompanying sketch shows a method of safe ending 
locomotive flues with a smaller diameter flue, the small end to 
go in the firebox tube sheet. This will eliminate swedging the 
tube and will also get more water to the firebox tube sheet. I 
would like to have your comments on this method.—M. McN. 


A.—In this design, the chief difference from the con- 
ventional manner of safe ending flues, is that one tube 
is inserted inside of the other and secured with electric 


Electric Weld 


Can this method of safe ending flues be used? 


weld on the outside, while the conventional manner is to 
butt weld the safe end to the tube in an electric flue 
welder. Of the two methods I believe that butt weld- 
ing the safe ends in an electric flue welding machine 
would be the most economical even when taking the 
swedging operation into account. In the proposed 
method, the variations in the diameters of the tubes 
would have to be taken into account if a snug fit is to 
be obtained. The chief objection would be that the 
safety of the structure is dependent upon the strength 
of the weld, and before making any application of safe 
ends in accordance with the method outlined, I would 
suggest the sketch be submitted to the inspector, under 
whose.jurisdiction the flues come, for approval. 


Types and Efficiencies of Longitudinal Seams 


Q.— What are the different types of longitudinal seams used in 
locomotive boiler construction?— V. J. 


A.—Four different types of longitudinal seams are in 
use, viz., sextuple, octuple, decuple and diamond-shaped 
seams, the first three being the most common. In the 
order named, they have approximate efficiencies of 82 
to 85 per cent, 87 per cent, 93 per cent and 98 per cent. 
The diamond seam, at almost 100 per cent efficiency 
would appear to be the most advantageous and does re- 
duce the thickness of the shell, thereby reducing the 
weight and cost of the plates; however, the inner welt 
of this type of seam has to be quite extensive in size. 
and the weight saved in the shell itself is mostly replaced 
by the weight of the inner welt strip. The size of these 
welt strips is also a disadvantage in that it frequently 
causes the strip to interfere with some accessory or fit- 
ting requiring rivet or stud bolts in the shell. Further- 
more, to place these holes through the seam in line with 
any of the seam rivets in the inner welt strip would 
reduce the efficiency of the seam. 


Steam Evaporated by Different Boiler Sections 


Q.—Have you any late data on the large up-to-date locomotive 
boiler pertaining to generation of steam? I would like you to 
give a comparison of steam evaporated by the different sections 
of the boiler.—J. C. 


A.—The heating surfaces of firebox boilers of the loco- 
motive type are classified according to direct and in- 
direct heating surfaces. The crown, side, door and flue 
sheets and arch tubes are exposed directly to the fire; 
therefore, they are known as direct heating surfaces. The 
tubes and flues are exposed to the heat from the gases 


Evaporation From Tubes and Flues of Various 
Diameters and Spacings 


r Tube or Flue Diameters, in. ——————À 
2% 5% and 5% 
oe a c ner UF aurem : 
r~ Spacing, in.—, ;—-Spacing, in.—, — ,—-Spacing, in— > 
5$ Xx 3 M 1 ^ M 

Length, ft. r~ Evaporation, lb. per hr. per sq.ft. of outside surface—\ 
15, «caius 9.44 9.97 10.80 10.02 10.51 11.29 11.55 11.65 11.90 
i 9.78 10.63 9.83 10.33 11.09 11.35 11.46 11.71 
9.60 10.44 9.67 10.15 10.90 11.17 11.28 11.52 
9.42 10.25 9.50 9.97 10.71 10.99 11.11 11.34 
9.27 10.07 9.34 9.80 10.55 10.82 10.94 11.16 
9.11 9.89 9.18 * 9.63 10.35 10.65 10.77 10.99 
.95 9.72 9.03 9.46 10.18 10.49 10.60 10.52 
79 9.55 8.88 9.29 10.01 10.33 10.44 10.06 
.63 9.38 8.73 9.12 9.84 10.17 10.29 10.51 
47 9.21 8.58 8.97 9.68 10.02 10.14 10.35 
.32 9.05 8.44 8.83 9.51 9.88 10.00 10.22 
.02 8.73 8.15 8.55 9.19 9.60 9.72 9.94 
, us 7.90 8.28 8.90 9.33 9.44 9.66 
7.66 8.03 8.62 9.08 9.18 9.38 
7.42 7.28 8.35 8.83 8.94 9.12 
7.00 7.55 810 860 8.70 890 


Note: By spacing is meant the distance between the tubes or flues after 
they are installed in the boiler. This should not be confused with the 
spacings in the tube sheet between the holes, which is known as the bridge; 
the spacing between the tubes is different from the bridge distance because 
of the swedged ends of the tubes. 
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which pass through them, but not directly to the fire; 
therefore, their surfaces are considered as indirect heat- 
ing surfaces in calculating the entire heating effect. 

Tests have shown that a heating surface in a horizon- 
tal position is more efficient than an equal area of verti- 
cal heating surface and that a heating surface in direct 
contact with the fire will evaporate water at a higher 
rate than an equal area subject to indirect heat. The 
heating surfaces of the firebox of locomotive-type boil- 
ers will evaporate about 55 Ib. of water per sq. ft. of 
heating surface per hr. The evaporation by the tubes 
and flues is estimated roughly about 10 Ib. per sq. ft. 
of outside surface per hr. The actual evaporation by 
tube and flue surface is variable, depending on their 
diameter, length and spacing. Some of the values of 
water evaporated per square foot of outside heating 
surface per hour for some tube sizes and spacing are 
given in the accompanying table. These data were com- 
piled by the American Locomotive Company. 


Flame Cutting of Rivets and Staybolts 


Q.—W hat is the best procedure for cutting out rivets and stay- 
bolts with an oxyacetylene torch?—M. K. 


A.—In removing staybolts by the flame-cutting 
process, the tip is held in line with the bolt, so that the 
preheating flames contact and heat the edge of the tell- 
tale hole. When heated sufficiently the cutting oxygen 
is turned on gradually. The blow pipe is slowly rotated 
around the telltale hole until the center of the bolt is 
consumed for a depth of 3$ in. The direction of the 
cut is changed 45 deg. and the bolt pierced through to 
the water space. By slowly rotating the torch or blow 
pipe at the same angle the bolt is cut without damage 
to the sheet of threads. The small burr remaining the 
sheet is then removed. There are several other fast 
economical methods of applying the flame-cutting process 
to this operation which can be and are used to meet 
special jobs or shop conditions. 

In rivet cutting by surface oxidation of heads, the 
cutting tips used have large cutting oxygen orifices of 
the expanding low-pressure low-velocity type, together 
with high-intensity preheating flames. The tip is held 
in line with the rivet, close to the head, so that pre- 
heating flames impinge on its center. As soon as a 
spot is heated to a bright red, the cutting oxygen is 
turned on slowly. This quickly oxidizes a crater in 
the head and consumes it. The shank of the rivet is 
then knocked out of the hole. Preheating and oxidation 
of the rivet head require only a few seconds and unusual 
speed and economy are secured by this method, par- 
ticularly where large quantities of closely spaced rivets 
are cut. The low velocity and pressure of the cutting 
oxygen are insufficient to cause the molten slag to fly 
back against the end of the tip and plug up the holes so 
that the torch need not be raised when turning on the 
cutting oxygen. Plates or sheets are not scored by this 
improved method. 


Relieving Attachment 
For Tool-Room Lathes 


The R. K. LeBlond Machine Tool Company, Cincinnati, 
Ohio, has developed a universal relieving attachment for 
tool-room lathes which increases the application of the 
lathes with the use of only two cams, makes it possible 
to obtain any relief from zero to 1% in., and provides 
means for accomplishing external, cylindrical, internal, 
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end, side, angular and spiral relief. The majority of the 
work within the range of the attachment can be handled 
without angularity of the knuckle joints: which, under 
the most extreme conditions, assume only a slight angle. 
No supporting blocks or additional knuckle joints are 
necessary to change from external to internal or end 
relief; for spiral relief it is only necessary to make a 
simple adjustment of the change-gear combinations. 
With the built-in coarse threading attachment, which is 
always furnished with the relieving attachments, most 
of the change-gear combinations can be made directly 
from the quick-change box. 

The driving mechanism is attached to the headstock 


The LeBlond tool-room lathe with relieving attachment 


and in no way interferes with the operation of the lathe 
for ordinary work. The drive from the gears on the 
end of the lathe is through a telescopic shaft to the ac- 
tuating mechanism on the tool slide. The tool slide 
replaces the regular compound rest and incorporates the 
same swivel feature, enabling the operator to swivel 
the slide to the proper angle for angular, side and end 
relief. 

The actuating mechanism is driven by a pair of hard- 
miter gears, one of which is keyed to the cam shaft. The 
driving gear can be swiveled about the center of the 
driven gear since it is mounted in a swivel bracket with 


'a positive means for clamping it in the desired position. 


With this construction, the driving shaft remains straight 
regardless of the angular setting of the tool slide. 

The driving cam, revolving constantly, imparts an os- 
cillating motion to the follower cam that is mounted on 
the vertical eccentric shaft which may be adjusted in 
relation to the follower cam by the square milled on the 
upper extension of the shaft. This shaft, which is os- 
cillated under the influence of the master cam and 
follower cam, imparts the reciprocating motion to the 
tool slide by means of the eccentric which is formed on 
it and a positive connecting rod to the tool slide. The 
motion imparted to the eccentric shaft being constant, 
the variation in the stroke of the tool is accomplished by 
adjusting the eccentricity of the vertical shaít in rela- 
tion to the follower cam. As the line of eccentricity 
approaches parallelism with the ways of the tool slide, 
the stroke of the slide is decreased, and when adjusted 
to the maximum effective throw of the eccentric, the 
stroke of the slide is lengthened to provide the greatest 
amount of relief. 

The driving gears are completely guarded. An extra 
compound rest and standard tool post are regularly sup- 
plied with each lathe equipped with the relieving attach- 
ment. 
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With the 
Car Foremen and Inspectors 


Wheel Changes 
Expedited 


In making wheel changes at the Chicago & North West- 
ern car-repair tracks, South Proviso, Ill., the first oper- 
ation, namely, jacking the car, is greatly expedited by the 
use of power jacks, which are especially helpful in the 
case of cars with heavy loads. Two of these jacks, 
shown in one of the illustrations, are of the Joyce-Crid- 


Power-operated jacks raising a loaded tank-car body preparatory to 
changing the wheels 


land 50-ton type, operated by directly-connected Inger- 
soll-Rand air motors. These motors operate simul- 
taneously, being connected to the same air line through a 
single valve. Both sides of the car are accordingly 
raised at the same rate and a mechanical over-travel trip 
is provided to avoid any possibility of the car body being 
jacked above a safe height. When it is desired to lower 
the car body, each jack is set in reverse and continued 
operation of the air motors lowers the load. These jacks 
are provided with substantial bases so as to require a 
minimum of blocking. Safety is assured since the load 
is fully sustained, even in the event of loss of air pres- 
sure. 

It is difficult to estimate how much saving will be 
accomplished by modern power-operated jacks in car- 
repair yards. With the larger capacity jacks the rate 
of lifting the load is relatively slow and possibly not 
much faster than would be the case with hand-operated 
jacks. From the point of view of manual labor involved 
and safety, however, there is no question that the power- 
operated jacks are vastly superior. 

While the principle of the truck assembling and dis- 
mantling device is by no means new, the particular de- 
sign, illustrated in two views, is notable for its rigidity, 
relatively light weight and the fact that it can be readily 
separated into three pieces and, therefore, easily moved 
from one part of the repair track to another. The gen- 
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eral dimensions of the device are fairly well standard- 
ized, it being 101% ft. wide between side frames, 69 in. 
high under the lower horizontal cross pipe and 84 in. 
high overall. To assure maximum strength combined 
with light weight, welded tubular construction is used 
throughout. 

Each A-type side frame is made of two pieces of 114- 
in. extra-heavy pipe, bent parallel at the top where they 
are welded together and reinforced with two 5-in. by 10- 
in. steel cover plates. The inner plate is machined or cut 
away so as to form a T-slot, 8 in. long, which accommo- 
dates a T-iron connection rigidly welded to the ends of 
the cross pipe assembly. The closeup view of the device 
shows a car man slipping one end of the cross pipes 
into the T-slot in the A-frame. The A-frames are 
braced with l-in. horizontal pipe sections, located about 
30 in. above the ground, and each pipe leg is covered at 
the bottom with a 2-in. circular steel plate, welded in 
place and providing adequate support for the device on 
reasonably firm ground. 

The horizontal cross-pipe assembly consists of 2-in. 
extra heavy pipe, made in the form of an inverted truss 
and braced with three l-in. pipe struts welded in place. 
As usual, a lifting device is provided at each of three 
points so that the truck bolster and two side frames may 
be lifted simultaneously, and the latter moved along the 
horizontal cross bar in dismantling and reassembling the 
truck. A 3j-in. turn buckle, with extension handle is 
suspended from a 5-in. shieve wheel at each end of the 


Method of applying the cross-pipe end in the A-frame T-slot 


device, being, therefore, capable of easy movement hori- 
zontally within the necessary limits in moving the side 
frames. The connection of the center lifting device is 
of unusual interest owing to the fact that the Coffing 
chain hoist is suspended from a spring-supported steel 
yoke made of 5$-in. stock, which completely surrounds 
the cross-pipe assembly and, therefore, serves as a 
safety loop in case the spring connection fails. This 
feature is best seen in the close-up view already re- 
ferred to. 


Railway Mechanical Engineer 
MARCH. 1938 


4 
f 


"—————— Sa. 


The advantages of this general type of truck assem- 
bling and dismantling device have been quite thoroughly 
demonstrated. Not only are wheel changes made quicker 
and all truck repairs expedited, but the greater ease of 
removing side frames enables this operation to be per- 
formed with less danger of damaging the journals or 
injuring fingers and hands. A substantial reduction in 


the cost of wheel changes and truck repairs is effected 
by the use of this truck assembling and dismantling 
device. 

Wheel trailers of the type shown in the last two illus- 
trations are used at the South Proviso car-repair yards 
to facilitate handling wheels to and from storage tracks. 
This two-wheel trailer is very substantially made of steel, 


Truck assembling and dismantling device notable for light but strong 
construction 


so proportioned and designed that it can be pushed under 
a pair of car wheels resting on the ground, at which 
time the tongue of the trailer extends upward at an 
angle of about 45 deg. Simply pulling down the tongue 
has the effect of raising the wheels clear of the ground, 
after which the tongue can be coupled to a tractor and 
the car wheels moved wherever desired about the re- 
pair tracks. 

Referring to the view of the trailer unloaded and 


Two-wheel trailer and tractor used in moving car wheels about the 
car-repair yard 
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The car-wheel trailer 


uncoupled from the tractor, its general construction is 
apparent. The axle is 42 in. long, overall, and the roller 
bearing wheels are 18 in. in diameter with 4 in. threads. 
'The tongue, a 4-in. T-iron, 7 ft. long, is riveted securely 
to the steel trailer body, made of a section of 5$-in. 
steel plate reinforced with 4-in. bent angles, to which 
the l-in. axle-supporting plates, spaced 24 in. apart are 
firmly riveted. Half-round recesses, 7 in. in diameter, 
are cut in the side plates so as to support the bottom of 
the car axle 18 in. above the ground. Between the side 
plates and under the axle there is just room for a small 
steel box which provides a convenient means for carry- 
ing car brasses, truck bolts, etc. The trailer is hauled 
by the usual power-operated tractor and its use assures 
the safe and satisfactory handling of car wheels about 
the repair tracks. 


Car Serviee Rules 
And Per Diem IE ates* 


Üj By J. L. Brownt 


With every index pointing to higher costs for materials 
and supplies, higher labor costs and higher taxes, it is 
quite apparent that we must secure the maximum use 
for all classes of equipment. 

The first car service rules became effective about 1893. 
They are fundamentally the same now as they were then, 
with improvements and additions as experience has indi- 
cated was necessary. These rules were adopted at a 
time when mileage payments were the basis of car rental. 
On July 1, 1902, the per diem plan became effective with 
rates varying from 20 cents per car per day with a pen- 
alty rate when cars were detained more than 30 days, 
rates being increased or decreased until March 1, 1920, 
when the rate was increased to 90 cents per car per day, 
subsequently increased on November 1, 1920, to the 
present rate of $1.00 per day, with the exception of 
May 1, 1935, to June 31, 1937, when the rate on plain 
and ventilated box cars was settled for on an arbitrary, 
based on monthly averages, because of the adoption of 
the average per diem plan on this class of equipment. 

It is appropriate at this time to call attention to the 
fact that on May 1, 1917, all A. A. R. car service rules 


* Abstract of a paper presented at the December, 1937, meeting of the 
Car Foremen's Association of Chicago. 

f General superintendent transportation, Chicago, Milwaukee, St. Paul 
& Pacific, Chicago. 
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Car service rules and per diem rates have an important bearing on the service secured from freight cars 


were suspended by general order CS-1. In June, 1919, 
the Committee on Car Service, Transportation Division, 
together with representatives from several regions, 
formulated a code of car service rules to govern the 
handling of freight cars upon the termination of federal 
control. These rules were based on the original prin- 
ciples of ownership. 

They were adopted by the association March 1, 1920, 
on release from federal control and their application be- 
came a matter of signed agreement executed by the ex- 
ecutive officer of each railroad, a copy being filed with 
the Interstate Commerce Commission. In this agree- 
ment there was added further flexibility under per diem 
Rule 19, with the appointment of the Car Service 
Division who were given authority to supervise and sus- 
pend the rules and to provide other regulations under 
which cars shall be handled. This action might become 
necessary under extraordinary conditions. 

Because of experience under these rules, the Board 
of Directors of the A..R. A. on January 6, 1921, passed 
the following resolution: 

“That the Transportation Division be requested to 
bring in as soon as possible a set of car service rules 
which will bring cars home under reasonable conditions 
and without unnecessary delay, or back haul or other- 
wise, and with adequate penalties for non-observance, 
the division to be requested to consider the question of 
equity as between loaded and empty car.” 

On July 1, 1921, the present car service rules with 
slight exceptions were adopted and with the $1.00 per 
diem rate effective November 1, 1920, provided an in- 
centive to expedite the movement of equipment to 
owners’ rails. 

The car service rules at present total 17. The most 
important, in my opinion, resulting in proper car han- 
dling, are Rules 1, 2 and 3. 

Rule 1.—Covers what is known as "home cars," for 
example, a Milwaukee car on Milwaukee rails. These 
cars should not be used for the movement of traffic 
beyond the limits of the home road when the use of 
other suitable cars is practicable. The last two words 
“is practicable" have their opponents as well as defend- 
ers. A sincere effort in the application of this rule will 
accomplish much. A mere review of car location state- 
ments does not indicate a compliance or non-compliance. 
Conditions on many lines vary and reasonable latitude 
as to the use of foreign and home cars, with due regard 
to size, condition and type of cars, peak and valley 
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seasonal movements, loaded and empty car mileage, and 
all other factors adversely effected by an iron-clad rule 
must be considered. 

Rule 2.—Covers foreign cars at home on a direct 
connection, for example, a B. & O., C. & N. W.. or 
C. B. & Q., car located on Milwaukee rails, these being 
cars of direct connections. This rule provides some 
seven ways in which to dispose of such equipment either 
loaded or empty. 

An important part of this rule provides: "If empty at 
junction with the home road and loading at that point 
is not available, such cars must be delivered to owner 
at that junction, unless an exception to the requirement 
be agreed to by roads involved." 

.An honest compliance with this provision will ma- 
terially help the car supply of the owners; will be help- 
ful in reducing car service rule violations, and in many 
cases be of assistance in reducing the ratio of empty to 
total car miles. 

Rule 3.—Takes care of foreign cars on other than 
direct connections and provides for proper handling of 
such equipment. For example, cars owned by the New 
Haven, the Florida East Coast or the Texas & Pacific, 
located on Milwaukee rails, are cars of other than direct 
connections. This rule in particular has been given 
additional study and supplemental instructions have been 
issued to all roads by the Car Service Division at Wash- 
ington. They, after study with the Committee on Car 
Service, issued instructions looking toward a further re- 
duction of empty car miles and providing ways and 
means for prompt return of such cars to owner when 
the service or home route is circuitous and loading in 
accordance with car service rules is not practical. 

These instructions provide: (1) That exchange ar- 
rangements be established by roads either on a mileage 
basis or a car-for-car basis in disposal of empty cars; 
(2) that instructions be issued by individual railroads 
that no car subject to disposal under car service Rule 3 
(d) shall be moved in an opposite direction from the 
home road until authorized by the proper officer; (3) 
when it is not practical to dispose of such empty foreign 
cars, reciprocal exchange arrangements, short routing 
should be arranged if possible without telegraphing car 
owner but when no such disposition is possible, car 
owner may be telegraphed and should promptly furnish 
short route record upon request, up to nearest connect- 
ing line to holding road. 

As an example, on an indirect connection car, if we 
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received on an original record a New Haven car from 
the Union Pacific at Marengo, Wash., loaded destined 
tor Aberdeen, S.D., while car service rules permit us 
to return this car to Marengo, Wash., it is apparent who- 
ever originated the load complied with the instructions 
in loading in the direction of owner and while the rule 
permits return of the car to the delivering line we would 
take advantage of car service Rule 4 and either short 
route car to some junction point on our line, enroute to 
the owners, or by a reciprocal trading arrangement off- 
set with some car of foreign ownership, or would wire 
the car owner to secure his record from the time car left 
his rails until it reached ours and then by arranging with 
some intermediate line, dispose of car without backhaul- 
ing in home route in a reverse direction from owners. 

Rule 4.—Governs the interchange of cars of railroad 
ownership with steamship and ferry lines. 

Rule 5.—Covers the short route of the so-called Rule 3 
cars previously mentioned herein, and is mandatory. It 
also provides for short routing of other empty cars bv 
mutual arrangement between interested lines. This is 
an important rule and is frequently used in various parts 
of the country by mutual agreement. 

The rule further provides for the service at a re- 
ciprocal rate of five cents a mile, plus bridge and 
terminal arbitraries, with a minimum of 100 miles for 
each railroad handling the car, the road requesting the 
service to pay the charges. Settlements for charges accru- 
ing under this rule are handled under bill and voucher 
plan. 

Rule 6.—Requires, under certain conditions, return of 
empty cars to the home road via the junction at which 
cars were delivered in interchange under load. This 
rule is also important. 

It is interesting in reviewing these rules to note that 
in the past 35 vears many theories have been advanced 
as to car handling. Prominent among these was the 
pooling of all classes of equipment as was carried on 
under the period of federal control. These plans, pro- 
posals, or theories have all been given serious and care- 
ful study by transportation, mechanical, traffic and Car 
Service Division officers, with the result that all studies 
reached the conclusion that the car service rules pro- 
vided efficient service to the public and leave with the 
individual railroads the entire responsibilty of providing 
an adequate car supply. 

Please understand, however, that in the application of 
these rules they must be supervised to secure results. In 
times of heavy car loading one of the major duties of 
the Car Service Division at Washington is close super- 
vision as between railroads, supplementing these rules 
with special orders when necessary, and with success. 


Reason for the Average Per Diem Plan 


In touching upon the average per diem plan and its 
history, it is not my purpose to indulge in any criticism, 
although a recitation of plain facts may make it appear 
that criticism is intended. 

A great many questions have been asked in the past 
two years as to the cause for the adoption of this plan. 
I might add when this plan became effective May 1, 
1935, there was no change made in car service rules, 
and the rules adopted in July, 1921, were continued in 
effect. 

The average pier diem plan was adopted because of 
studies made by the railroads and Car Service Division, 
principally because of an increase in the ratio of empty 
to total car miles which was noted after October, 1929, 
due to the light car loadings. 

The plan for payment provided that a check be made 
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for the months January to December, 1932, 1933 and 
1934, and when the averages for these months were de- 
termined they were applied as the car rental basis for 
each month in the future, which was very much less on 
an average than the dollar per day rate previously in 
effect. 

With improved conditions in 1936 and the necessity 
of again speeding up car movements to take care of 
traffic, there was a great deal of concern, particularly 
on the part of western roads as to the longer detention 
of western cars off line under the average plan than 
under the straight per diem plan, the western lines in 
particular being confronted with a lesser supply of cars 
on line and with increased business, a member road of the 
Western Association of Railway Executives requested 
that the subject be docketed for consideration. A com- 
mittee of western transportation officers including my- 
self, was appointed under proper resolution and after 
careful study concluded in view of the purpose of the 
average plan being to save empty car movements, as a 
result of the light business conditions during the years 
1932 to 1934 and that the average plan had accom-. 
plished its purpose in slowing up the movement of 
equipment to owners rails, that action should be taken 
at once to restore the dollar per diem rate effective 
July 1, 1937, speeding up the movement of cars as 
originally intended during periods of increased demand 
and return of normal conditions. 


Average Per Diem Plan Suspended 


This resolution was approved by the association and 
transmitted to President Pelley who, in turn, after care- 
ful investigation passed the subject to the General Com- 
mittee who gave the subject further consideration and 
submitted their recommendations to^ the association. 
Further study was continued and at a meeting of the 
Board of Directors on June 25, 1937, the average per 
diem plan was suspended for the period July 1, to De- 
cember 31, 1937, providing, however, that the plan 
could be continued between member lines if so desired 
and that is the status of the average plan today. Accord- 
ing to the order of the board of directors, the plan will 
automatically be restored January 1, 1938, unless other 
action is taken.* 


Welding Hopper-Car 
Slope Sheets 


Steel hopper-car slope sheets are being arc-welded into 
one unit at the welding station of the Delaware & Hud- 
son car shops at Oneonta, N. Y., with the aid of the jig 
shown in the two accompanying illustrations. The bed of 
the Jig is constructed of channel irons, reinforced with 
iron strips, and joined by welding. The table of the 
machine rotates on trunnion bearings and is reinforced 
by heavy channels so that, despite its own weight and 
that of the slope sheet being fabricated, it can be rotated 
with verv little manual labor. 

"These slope sheets are made up of three sections of 
sheet steel, the jig having been designed so that when 
the three pieces are laid out side by side thev just fill the 
jig frame. To prevent buckling during the welding opera- 
uon, the three parts are locked in place by two clamps 
at each end, and an angle iron running the length of the 


“(Since Mr. Brown's paper was delivered, the Board of Directors. of 
the A. ON. Ro has suspended for another six months the average per diem 
plan which was in etfect from. May 1, 1935, until July 1. 1937. On the 
latter date the plan was suspended until. the end of last. year, which 
suspension is now continued until June 30.- -Editor.) 
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Top: Welding three sections of sheet steel into one piece with jig 

in horizontal position—Bottom: Rotating jig preparatory to welding 

bottom supports, consisting of sections of reclaimed locomotive flues, 
in place 


middle section which is also clamped down very tightly. 

After the three sections are joined by welding, the jig 
is rotated so that supports can be welded to the bottom 
of the slope sheet. These supports, by the way, consist 
of sections of locomotive flues, which, although no longer 
serviceable in a boiler, will serve this purpose admirably. 
The finished sheet is picked up by the tractor and taken 
to the car-construction station where it is lowered into 
place. As it would be impossible to weld the sheets on 
the car itself, the jig not only enables the carman to do 
a job which could not be done without it, but also 
greatly reduces the time and labor formerly taken to 
make slope sheets. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Repairs Claimed 
Excessive and Unwarranted 


A Seaboard Air Line steel flat car was given heavy re- 
pairs by the Southern on August 22, 1935, at a cost of 
$155.09, which included $8.45 for truck repairs and 
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$146.64 for renewal of decayed flooring and handling 
sills. 

_The Seaboard Air Line contended that the car should 
have been sent to its home shops, inasmuch as they were 
located only 46 miles from the point on the Southern 
where the repairs were made. The owner pointed out 
that the car, while loaded, had made extensive trips over 
the Southern lines and after unloading had been moved 
32 miles to the Southern shops. Therefore, it contended 
that that car could have been sent to the home shops 
as easily as it could have been moved to the Southern 
shops where repairs were finally made. For these reasons 
the Southern contended the repairs as made were un- 
necessary to get the car home, and the costs, excluding 
those for truck repairs, should be cancelled. However, 
the Southern pointed out that, after the car was un- 
loaded, part of the flooring was found to be missing and 
that the entire remaining flooring was found badly de- 
cayed and in such condition to make the car unsafe for 
trainmen. It was decided, by the Southern, that repairs 
necessary to make the train safe for trainmen could not 
be made at a reasonable cost and it proceeded to make 
complete repairs to the car. Inasmuch as the car was 
repaired in accordance with the original construction of 
the car and practically all of the cars of the same series 
were being maintained by the Seaboard Air Line, the 
Southern contended that the repairs were justified and 
that no violation of rule 1 was involved. 

In a decision rendered on April 8, 1937, the Arbitra- 
tion Committee stated “The Southern was justified in 
making repairs to the extent indicated in the agreed 
statement of facts, at its nearest available repair track, 
in order to make the car safe for its trainmen. The 
contention of the Seaboard Air Line is not sustained."— 
Case No. 1755, Seaboard Air Line versus Southern. 


Questions and Answers 
On the AB Brake 
Cleaning, Lubricating and Testing (Continued) 


260—Q.—How can the service-portion springs be 
identified? A.—By means of the following table: 


Outside Wire 
Piece diam., diam. hgt., of 


Description No. in. in. in. coils Material 
Graduating valve .... 93940 0.1607 0.0201 0.656 11 Phosphor-bronze 
Piston’. oio reme i nae 94835 0.7910 0.0720 2.328 


Phosphor-bronze 
Steel 


Return spring ...... 95026 1.8440 0.1562 3.701 6 St 
By-pass checks ...... 93926 0.8071 0.0571 1.406 4 Phosphor-bronze 
Limiting and back-flow 

CHECks: sci pede ses 94852 0.4730 0.0359 0.922 5 Phosphor-bronze 
Limiting - valve diam. 

BPTING: 266 soss 95023 1.1440 0.1280 2.984 8 Steel 
Release - valve plunger 

BPFING iertereaesr 95025 0.9276 0.0985 2.938 9 Steel 
Release check - valve 

Spring... een 93972 0.5571 0.0571 1.469 6  Phosphor-bronze 
Release inshot - valve 

PLING aa ci 96026 0.4850 0.0475 1.219 8 Steel 


261—Q.—During the assembling operation, how 
should the slide and graduating valves be lubricated? 
A.—The slide and graduating valves and their respective 
seats should be lubricated with triple-valve dry air-brake 
graphite; the slide valve spring bearing in the bushing 
should be lubricated in the same manner. 

262—Q.—What method should be used to apply this 
lubricant? | A. —A small wooden paddle with one end 
covered with chamois should be used to apply the 
graphite. 

263—Q.—H ow is this accomplished? A.—By placing 
a small quantity of graphite on the chamois, rubbing the 
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seat surfaces until they become a dark copper color; no 
free graphite must be left on the surfaces. 

264—Q.—What precaution must be observed during 
this operation? A.—These parts must be free from oil 
or grease. 

265—Q.—How should the piston ring and the bush- 
ing be lubricated? A.—Three drops of antifriction oil 
should be placed in the ring groove, and the ring rotated 
to distribute the oil. Insert the assembled piston and 
the slide valve in the bushing to release position, then 
lubricate the bushing sparingly. After moving the piston 
back and forth in the bushing several times, any surplus 
oil on the bushing should be wiped off. 

266—O.—What must be done previous to the removal 
of the main piston in the emergency portion? A.—The 
upper cover should be removed to permit removal of the 
diaphragm strut. 

267—Q.—Why is this necessary? A.—Since the strut 
holds the slide valve on its seat, removal of the side 
and the piston would be prevented until the strut has 
been removed. 

268—0O.—How are the springs behind the emergency 
vent valve and the inshot valve held in place? | A.—By 
circular metal retainers having lugs on two opposite sides 
which engage under lips in the body casting. 

269—O.—How are the springs and valves removed? 
A.—By pressing down the spring retainer and tilting it 
so that one lug is freed from the lip, permitting removal. 

270—O.—When cleaning the emergency portion, what 
method should be followed? | A.—The same as recom- 
mended for the service portion. 

271—Q.—In regard to the emergency portion, what 
exception should be taken when cleaning the chokes? 
A.—Three of the chokes are not readily removable; 
therefore, they should be cleaned in place. 

272—Q.—What three chokes are involved? | A.—The 
vent-valve piston choke, the diaphragm spill-over choke, 
and the spill-over check-valve choke. 

273—0Q.—How may the springs in the emergency 


portion be identified? A.—By means of the foliowing 
table: 


Outside Wire Free No. 
Piece diam., diam., hgt., of : 
Description No. in. in. in. coils Material 

Accelerated emer- 

gency release 

check valve.... 94952 0.7440 0.0720 1.4063 4 Phosphor-bronze 
Spill - over chec! 

Valve: PITTE 94581 0.4790 0.0285 1.1000 5 Phosphor-bronze 
Strut - diaphragm 

r 22:15 94839 0.6891 0.0641 1.1250 4 Phosphor-bronze 
Vent-valve spring. 81643 1.3750 0.1250 2.7188 6 Stee 
Inshot piston 

sirig EEEO 95032 1.1920 0.0985 2.6406 5% Steel 
In:hot  check-valve 

SPTING i4 4836 0.5216 0.0508 1.7188 12 Phosphor-bronze 
Emergency piston 

spring ......... 94835 0.7910 0.0720 2.3280 9 Phosphor-bronze 
Graauating valve 

Spring. caves sss De 3940 0.1607 0.0201 0.6563 11 Phosphor-bronze 
Return spring ... 95026 1.8440 0.1562 3.7010 6 Steel 
Piston inner spring 95024 1.2040 0.1416 2.7500 7 Steel 
Piston outer spring 95027 1.9410 0.2070 3.1560 5 Steel 


274—0Q.—H ow should the parts of the emergency por- 
tion be lubricated? A.—The same as the service portion. 
The vent-valve piston and accelerated-reiease piston 
should be lubricated in the same manner as the main 
piston. 


Brake Cylinders 


275.—Q.—How should the brake cylinder be disman- 
tled for cleaning? A.—It should be dismantled by re- 
moving the non-pressure head, thus permitting the 
removal of the piston assembly. 

276—Q.—How can the cylinder cup be removed? 
A.—The cup is not held in place by a follower, but fits 
over a bead in the piston head; therefore, the removal 
of the cup is effected by snapping it over the afore- 
mentioned bead. 

277 — Q.—What attention should be given the packing? 
A.—It should be cleaned and inspected carefully. If 
there are any deep scratches or cracks on the bearing 
surface or if the packing cup is worn too much to hold 
a proper bearing, it should be replaced. 


The 20-car UC brake-equipment-test rack of the New York Air Brake Company 


At the left front of the rack is the No. 8 distributing valve and, left to 1ight, the No. 
pedestal brake valve and the automatic and independent brake valves of the LT cquipment. i 
From the catwalk, angle cocks can be operated ard connections made between cars. 


cylinders. 


Railway Mechanical Engineer 
MARCH, 1938 3 


6ET automatic and independent brake valves, the L-8-PA 
The universal valves are near the floor under the brake 
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Among the 


Clubs and Associations 


Car Department Association of 
St. Louis Organized 


Tue Car Department Association of St. 
Louis has been organized in St. Louis, Mo., 
to succeed the Car Foremen’s Association. 
Officers elected for the ensuing year are: 
president, C. R. Wiegman, chief inter- 
change inspector for the St. Louis & East 
St. Louis Joint Inspection Bureau; first 
vice-president, W. P. Elliott, general car 
foreman of the Terminal Railroad Associa- 
tion; second vice-president, F. E. Cheshire, 
general car inspector of the Missouri Pa- 
cific; third vice-president George A. Marx, 
generi] car foreman of the Wabash; sec- 
retary, J. J. Sheehan, chief clerk to the 
master car builder of the Missouri Pacitic; 
and treasurer, F. O. Correll, car foreman 
for the St. Louis Southwestern. 

The regular monthly meeting of the as- 
sociation will be held on the third Tuesday 
of each month at the Statler hotel. 


Car Officers? Committees 
Are Appointed 


After a lapse of six years the Car De- 
partment Officers' Association held a two- 
day annual meeting at Chicago last fall, 
which was sufficiently promising that an 
attempt is now being made to revive and 
reorganize the association's activities as 
a valuable supplement to the work of the 
A.A.R. Mechanical Division. In line with 
this objective, President K. F. Nystrom, 
mechanical assistant to the chief operat- 
ing officer, Chicago, Milwaukee, St. Paul 
& Pacific, has recently announced the ap- 
pointment of the following standing com- 
mittees with specific duties and personnel 
as indicated below: 

General Committee—To make the asso- 
ciation function effectively in improving 
the knowledge and acquaintance of in- 
dividual members and promoting greater 
efficiency in railway car departments: 


E. J. Robertson (chairman). nee car 
department, M. St. P. & S. S. M., Minne- 
apolis, Minn. 

C. J. Nelson, superintendent of interchange, Chi- 
cago Car Interchange Burcau, Chicago. 

W. E. Dunham, general superintendent car de- 
partment, C N. W., Chicago. 

J. S. Acworth, superintendent of equipment, Gen- 
eral American Transportation Corporation, 
Chicago. 

F. L. Kartheiser, chief clerk, mechanical, C. B. 
& . Chicago. 

E. L. oodward, western editor, Railway Me- 
chanical Engineer, Chicago. 


Car Construction and Maintenancc—To 
discuss the latest approved A.A.R. recom- 
mendations for passenger- and freight- 
car design and make recommendations for 
improved methods in connection with car 
construction and maintenance: 


J. McMullen (chairman), 


superintendent car de- 


partment, Erie, Cleveland, UM 

C. Claudy, master car builder, T. W., Battle 
Creek, Mich. 

W. A. Bender, master car builder, Alton, Chi- 
cago. 

J. S. Acworth, superintendent of equipment, Gen- 
eral American Transportation Corporation, 
Chicago, 

J. E. Keegan, chief car inspector, Penna., Chi- 
cago. 
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Shop Operation, Facilities and Tools— 
To make recommendations for the eco- 
nomical operation of freight- and passen- 
ger-car shops, including improved shop 
facilities, such as buildings, cranes, ma- 
chinery, etc: 


J. A. Deppe (chairman), superintendent car de- 
artment; C. M. St. P. & P., Milwaukee, 


J. m 'Gimpel, assistant superintendent car de- 
partment, Wabash, Decatur, III. 
F. Covert, general superintendent of equip- 
ment, jencral American Transportation 
«e orpora tiam Chicago. 


H. Keppelman, superintendent car department, 
us Reading, Pa. 
P. B. Rogers, shop superintendent, A. T. & S. 


F., Chicago. 


Passenger. Train Car. Terminal Handl- 
ing—To make recommendations for the 
economical operation of  passenger-car 
yards, including car cleaning maintenance 
of air conditioning equipment, etc: 

G. R. Andersen. (chairman), district master car 


builder, C. & N. W., Chicago. 
F. E. Cheshire, Senai car inspector, M. P., St. 


Louis, Mo. 

J. M. Thommen, general car inspector, Penna., 
Chicago. 

C. Houser, general car foreman, N. Y. C., Chi- 
cago. 

E. J. Hollohan, general car foreman, T. C., Chi- 
cago. 


Lubricants and Lubrication—To discuss 
the latest A.A.R. rules covering lubrica- 
tion and make recommendations for 
further improvement in the lubrication of 
freight and passenger cars: 

L. R. Wink (chairman), assistant superintendent 
car department, C. & N. Chicago. 


F. Maddox, superintendent car pu: C. & 
O.. Richmond, Va. 


P. P. Barthelemy, master car builder, G. N., St. 
Paul. Minn. 

F. B. Lewis. general car inspector, U. P., Chey- 
enne, Wyo. 

R. RU supervisor car repairs, Erie, Cleveland, 
Ohio 


Freight Car Inspection for Commodity 
Loading—To make recommendations for 
the inspection and selection of cars for 
commodity loading; cleaning freight cars, 
eliminating oil spots, odors, etc.: 


F. G. Moody (chairman), master car builder, 
N , St. Paul. Minn. 
F. J. Swanson, general car department super- 
visor, C. M. St. P. & P., St. Paul, Minn. 
E. S. Smith, master car builder, F. E. C., St. 
Augustine, Fla. 
N. Y. 


P. J. Hogan. supervisor car inspection, 
N. H. & H., New Haven. Conn 

W. A. Emerson; master car builder, E. J. & E. 

Joliet, 


Interchange Rules—To report on car in- 
spection and interchange problems, review- 
ing the latest rule changes approved by 


the A.A.R. and recommending desirable 
further revisions: 


M. R. Fitzgerald (chairman), gencral car inspec- 
tor, C. & E. I.. Danville, TH. 

C. J. Nelson, superintendent of interchange, Chi- 
cavo Car Interchange Bureau, Chicago. 

J. E. Mehan. assistant to superintendent car de- 


partment, C. M. St. P. & P., Milwaukee, 
is. 
H. E. Wagner, general car foreman, M. P., 
Dupe, Ill. 
C. ITouser, general car foreman, N. Y. C., Chi- 
cago. 
Loading Rules—To discuss the latest 


approved changes in A.A.R. loading rules 
and make recommendations for loading 


methods and other details essential to bet- 
ter service: 


C. J. Nelson (chairman), superintendent of inter- 
change, Chicago Car Interchange Bureau, 
Chicago. 

G. E Andereen district master car builder, C. & 

Chicago. 

H. m Golden, supervisor, K A. R. Interchange 
and Accounting, L. & N., Louisville, Ky. 

H. T. DeVore, chief int. inspector, Youngstown 


oH Inspection Association, Youngstown, 

io. 

Wm. Govert, master car builder, E. J. & E. 
Cary, Ind. 


Car Repair Billing—To analyze the 
latest approved changes in A.A.R. billing 
rules and make recommendations for fur- 
ther improvements in these rules: 


D. E. Bell (chairman), A. A. R. instructor, C. 
«Winnipeg, Man. 
B. J. Jamison, assistant supervisor car insp.. 
Southern, Birmingham, Ala. 
E. S. Swift, chief A. A. R. clerk, Wabash, De- 
catur, TI. 


W. E. Henley. traveling mechanical inspector, 


I. C.. Chicago. : i 
W. J. Burns. mechanical inspector, General 
American Transportation Corporation, Chicago. 


American Transportation Corporation, Chi- 
cago. 


Equipment Painting—To study general 
painting problems and report on improved 
methods of painting freight- and passen- 
ger-car equipment: 

L. B. Jenson (chairman), passenger shop super- 
intendent, C. M. St. P. & P., Milwaukee. 


Wis. 
M. a foreman painter, N. & W., 


a. 
D. C. 


Roanoke, 


Sherwood, foreman painter, N. Y. C. 
West Alhany. N. Y. 
C. E. Bergquist, foreman car painter, C. & N. 
W., Chicago. : 
J. F. Monger, shop superintendent, I. C.. Chi 
cag 


R. RB. FBatcheler, foreman car painter, Wabash, 
Decatur, Ill. 

J. McDowell, foreman paint shop, C. R. T. & P., 
Chicago. 

wW. MGE foreman painter, M. P.. 

o 

C. Swing. painter foreman. Pullman-Standard Car 
Manufacturing Company, Chicago. 

D. Richmann, paint foreman, Pullman Company. 
Chicago. 

M. r Neubergér, foreman painter, M. St. P. & 
S. S. M., Shoreham, Minn. 

Robert Woods, master painter, G. T. W., 
Huron, Mich. 

W. Adolf, master painter, U. P.. Omaha, Neb. 

J. Pritchard, master painter, A. T. & S. F, 
Topeka, Kan. 


Sedalia. 


Port 


Western Metal Congress 


The Western Sections of a number of 
national technical societies, including the 
American Society of Mechanical Engineers, 
the American Welding Society and the 
American Society for Testing Materials. 
are co-operating in the Western Metal 
Congress and Western Metal Exposition 
5 be held at Los Angeles, Calif., March 

22, 23, 24 and 25. At a session on 
am morning, March 21, at the Hotel 
Biltmore, "The Fabrication and Application 
of Stainless Steels Containing 18 Per Cent 
Chromium and Over" will be discussed by 
Dr. V. N. Krivobok, associate director of 
research, Allegheny Steel Company, Brack- 
enridge, Pa. In the afternoon, at the 
Pan-Pacific Auditorium, A. F. Stuehing. 
railroad mechanical engineer, United States 
Steel Corporation, New York, will present 
a paper on “High-Tensile Structural Stcels 

(Continued on next left-hand page) 
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Metal Congress (Continued) 

in Transportation.” On Thursday morning, 
March 24, at the Biltmore Hotel, two other 
papers of interest to the railroad industry 
will be presented by J. P. Gill, chief metal- 
lurgist, Vanadium Alloys Steel Corp., La- 
trobe, Pa.: “Carbon and Low-Alloy Tool 
Steels” and “High Speed and Highly Al- 
loyed Tool Steels.” 

A series of five educational lectures 
under the title “Fundamentals of Ferrous 
Metallurgy” will be given at evening ses- 
sions at the Pan-Pacific Auditorium by 
Dr. A. Allan Bates, manager of the chemi- 
cal and metallurgical department, Westing- 
house Electric & Mfg. Co., Pittsburgh, Pa. 


Club Papers 
Railroad Labor Relations Today 


New York RaiLtROoAD CLus.—Meeting 
held at New York, February 18, 1938. 
Otto S. Beyer, chairman of the National 
Mediation Board, discussed the opportun- 
ity which railroad labor has to exercise 
a constructive influence on the future 
progress of the railroad industry. “We 
all realize,” said Mr. Beyer, “that the rail- 
roads are now confronted with problems 
whose solution challenges the resourceful- 
ness and statesmanship of both our man- 
agers and employees ... It is clear that 
unless ways are found to co-operate with 
them [employees] constructively, railroad 
service stands to suffer and railroad em- 
ployment to decline.” (Mr. Beyer devoted 
a considerable part of his address to em- 
phasizing the possibilities for better or- 
ganized co-operation between the employees 
and the managements in fields beyond the 
direct performance of duties for which 
the employees are paid. {Railroad em- 
ployees, he said, are in an exceptional po- 
sition to determine how the myriad de- 
tailed processes of operation can best be 
performed and to devise new and better 
ways of doing them. “Given a genuine 
inducement to improve these processes," 
said Mr. Beyer, "an army of a million and 
a quarter individuals is available to make 
innumerable contributions by way of bet- 
tering the day-by-day performance of our 
railroads.” He also pointed out the 
strategic position of railroad employees 
with respect to the public relations of the 
industry. The value of the joint-conference 
method of relations between labor and man- 
agement to matters of common interest 
other than purely labor questions. Mr. 
Beyer thought, would develop only if the 
employees have the same freedom in the 
choice of representatives estahlished by the 
Railway Labor Act for the purposes of 
collective bargaining. 


Usefulness, The Supreme Test 

CENTRAL Rar. wav Crvun—In an ad- 
dress before the Central Railway Club of 
Buffalo, N. Y., on February 10, Dr. C. S. 
Duncan, economist, Association of Ameri- 
can Railroads, introduced his remarks by 
the statement that two factors had made a 
profound impression; namely. the essential 
necessity for an adequate, efficient. trans- 
port system and the overwhelming effi- 
ciency of railroads as compared with com- 
petitive forms of transport. He paid 
tribute to the ability of the railroads to 
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carry on efficiently, under regulation, in 
competition with subsidized carriers, not 
so regulated. {Looking somewhat into the 
future, Mr. Duncan raised the questions 
as to what tests must ultimately determine 
the relative importance to public welfare 
of the various transport agencies, and 
upon what basis are we to determine what 
agencies are to be maintained and what 
ones are to be neglected? He said that 
the correct answer to these inquiries will 
provide the basis for a sound national 
transportation policy. In developing his 
remarks, Mr. Duncan mentioned certain 
methods that have been used to measure 
the relative usefulness of transport 
agencies: First, The historical method 
which, in essence, means that which is new- 
est is best. Second, the relative traffic 
method, meaning that the agency carrying 
the greatest number of units is the most 
useful. Third, the relative tariff charge 
for service. This method is based on the 
theory that the lower the direct charge the 
more superior the agency. Fourth, the cost 
and service test. Fifth, the “full com- 
munity service’ method, based upon a 
theory that the true measure of relative 
usefulness of a transport facility is its 
ability to afford complete service to the 
whole needs of a community or the entire 
country. {In concluding his remarks Mr. 
Duncan said, in part, “I care not what 
test is applied, or with what weight at- 
tached, if all agencies must meet them on 
an even-handed ‘basis. The community 
that can support every known means of 
transportation is unquestionably entitled to 
them all,” provided it does support them 
and does not pass a part of the cost on to 
the public in the form of taxes. {If this 
primary principle were adopted, I think 
everything else would follow simply, logi- 
cally and inevitably. Any test of relative 
usefulness for any agency will require 
careful consideration for all. We have 
never had that heretofore. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetinas, and flaces of 
menue of mechanical associations and railroad 
clubs: 

Arr-Braxe Assocration.—R. P. Ives, Westing- 
house Air Brake Company, 350 Fifth ave- 
nue, New York. 

ALLIED RarLwav SUPPLY Assocration.—J. 
Gettrust, 1108 New Post Office Bldg., chi. 


cago. 

AMERICAN RartLwav Toot Foremen’s ASSOCIA- 
tion.—G. G. Macina, 11402 Calumet avenue, 
Chicago, 

AMERICAN SOCIETY OF MFCHANICAL ENGINEERS.— 
C. E. Davies, 29 West Thirty-ninth street, 
New York. 

RatLgROoAD DirivisroN.— Marion B. Richard- 
son, P. O. Box 205, Livingston, J. 

Macuixe Snor Practice DIVISION. —J]. R. 
Weaver, Westinghouse Flectric & Manufac- 
turing Co., East Pittsburgh, Pa. 

Marrgrans HawnrtiG Division. — F. J. 
Shenard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Or asp Gas Powrn Divistoxn. — M. J. 
Reed, 2 West Forty-fifth street, New York. 

Ferris Diviston.—A. R. Mumford, N. Y. 
Steam Corp., 130 E. Fifteenth st.. New York, 

ASSOCIATION oF AMrRICAN. Rartgoans, — T. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building. 
Washington, D. C. 

OrrnariNG Srction.—J. C. Caviston, 30 
Vesey strect, New York. 

M£crAxiCAL Divisie N,—V. P. Hawthorne, 
59 Kast Van Buren street, Chicago. 

Committee ox Researcu.— William J. 
Cantley, mechanical engineer Lehigh Valley, 
Bethlehem, Pa. 

Purcerases AND Stores Divrston.—W. J. 
Farrell, 30 Vesey street, New York. 


Motor Transport Division — George M. 
Campbell, Transportation Building, Washing- 


ton, D. C. 
Canapian Rattway Crus.—C. Crook, 2271 
ilson avenue, Montreal, Eier Regular 


meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car E e Association or St. Lours.— 
LAS . Sheehan, 1101 Missouri Pacific Bldg.. 
t. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, Statler Hotel, St. Louis, 


Car DEPARTMENT Orricers’ AssociATION,.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. 

Car FonEMEN'S AssociATIoN or CHtcAco.—6G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car FCREMEN’S ASSOCIATION OF OMAHA, CouxciL 
BLUFFS AND SOUTH OMAHA INTERCHANGE. — 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CENTRAL Rattway Crus or BurraLo.—Mrs. M. 

. Reed, Room 1817, Hotel Statler, Buffalo. 

"Regular meetings, second Thursday 

each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car Foremen’s Assocration.—F. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, Regular meet- 
ings, fourth Friday of each month, except 
June, July, August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION.— 
R. A. Singleton, 822 Big Four Buildin. 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except lulv, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL Rart wav Fuet  ÁssociATION.— 
See Railway Fuel and Traveling Engineers 
Association. 

INTERNATIONAL RaiLWav GENERAL | FoREMEN'S 
AssociATION.—F. T. Tames (President), gen- 
eral foreman, D. L. & W., Kingsland, N. J. 

Internationar RarLwav Master BLACKSMITHS 
Assoctation.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Boier Makers’ Assocration.—A. F. 
Stiglmeier, secretary, 29 Parkwood street. 
Albany, N. Y 

New ENwcrtANp Rartroap Crus.—W. E. Cade, 
i 683 Atlantic avenue, Boston, Mass. 

egular meetings, second Tuesday in each 
month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York Rarrroap CLus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings. 
third Friday in each month, except June. 
uly, August and September, at 29 West 

hirty-ninth street, New York. 

Nortuwest Car MrN's Association. — E. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, exce't 


june, July and August, at Midway Chih 
rooms: University and Prior avenue, S:. 
au 


Paciric. Raitway Crus.—William S. Wollner. 

Box 3275, San Francsico, Cal. Regu- 

lar meetings, second Thursday of each month 

in San Francisco and Oakland, Calif., alter- 

nately—June in Los Angeles and October in 
Sacramento. 

Raitway CLur or GmrENvILLE. — J. Howard 
Waite. 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Raritway Crus or PirTSBURGH.—J. Conway. 
1941 Oliver Building, Pittsburgh, Ba. Regu- 
lar meetings, fourth Thursday in month. 
except Tune, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Rattway Fire Protection Assccration.—P. A. 
Bissell. 40 Broad street. Boston, Mass. 
Rattway FUEL AND TRAVFLING ENGINEERS Asso- 
CciATION.— T. Duff Smith, 1255 Old Colony 

building, Chicago. 

Rartway Suppry MANUFACTURERS? ASSOCIATION. 
—]. D. Conway, 1941 Oliver Building, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

Soutien AND Sourth western Rar. way Crvs.— 
A. T. Miller, P. ©. Box 1205, Atlanta, Ca. 
Regular meetings, third Thursday in Janu- 
ary, March, May, Tulv and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Tcroxto Rar way Crva.—D. M. George, Box £. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except. June. July 
and August, at Royal York Hotel, Toronto. 
Int. 


Assoctatron.—See Rail- 
Associa- 


TRAVELING ENGINEERS’ 
way Fuel and Traveling Engineers’ 
tion. 

Western Rartway Crur.—C. L. Emerson. execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular mectings, third. Monday in each 
month. except June, July, Aug. and Sept. 

(Turn to next left-hand page) 
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for the Trains of Tomorrow 


The past few years have seen remarkable advances 
in steam locomotive design making for greater ef- 
ficiency and economy. 


Steam power for the trains of tomorrow is ready 
with further improvements to meet the demands of 
the traveling public and the shipper. 


Steam power will give all the speed the curves and 
roadbed can use --- with hauling capacity to meet 
the requirements of modern business, combined 
with safety, flexibility, comfort, low first cost and 
low operating cost. 


LIMA 
LIMA LOCOMOTIVE WORKS Qtr tii A TLL INCORPORATED, LIMA, OHIO 


INCORPORATED 


LM 


sa 


E | 0M. 22.8 


Henschel steam switching locomotive of the Besler type— Weight, 37,250 Ib.; boiler pressure, 1,140 Ib.; steam temperature, about 700 deg.; 


Train-Handling Conference 


Tue Kansas State Board for Vocational 
Education is planning a train-handling and 
locomotive-devices conference, to be held in 
the Chamber of Commerce Building, Kan- 
sas City, Kan., March 29 to April 1, in- 
clusive. The conference leader will be 
C. M. Drennan, Kansas State Teachers 
College, Pittsburgh, Kan. 


G. E. Puts Turbo-Electric Unit 
Through' Its Paces 


Tue General Electric Company, which 
is building a twin-unit steam-electric loco- 
motive, powered primarily by two oil- 
fired 2,500-hp. "steamotive" units, for serv- 
ice on the Union Pacific, has for some 
weeks been carrying on track tests with 
one completed unit at its Erie, Pa. plant. 


Equipment Depreciation Orders 


THE Interstate Commerce Commission 
has issued additional sub-orders and modi- 
fications of previous sub-orders in No. 
15100, Depreciation Charges of Steam 
Railroad Companies, prescribing deprecia- 
tion rates for equipment of eight roads, 
including the Chesapeake & Ohio, the Bes- 
semer & Lake Erie and the Chicago & 
North Western. The composite percent- 
ages, which are not prescribed rates, range 
from 271 per cent for the State Belt of 
California to 5.72 per cent for the Wyo- 
ming. 

The C. & O. composite percentage of 
4.29 is derived from the following pre- 
scribed rates: Steam locomotives, 3.82 per 
cent; freight-train cars, 4.52 per cent; pas- 
senger-train cars, 3.21 per cent; floating 
equipment, 3.25 per cent; work equipment, 
4.67 per cent; miscellaneous equipment, 
17.56 per cent. The B. & L. Es 3.36 per 
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maximum speed, 37 m.p.h. 


NEWS 


cent composite figure comes from pre- 
scribed rates as follows: Steam locomo- 
tives (owned), 4.05 per cent; steam loco- 
motives (leased), 3.09 per cent; other 
locomotives 4.8 per cent; freight-train cars 
(owned), 3.19 per cent; freight-train cars 
(leased), 3.06 per cent; passenger-train 
cars, 3.5 per cent; work equipment 
(owned), 3.78 per cent; work equipment 
(leased), 2.77 per cent; miscellaneous 
equipment, 14.75 per cent. The sub-order, 
which modifies a previous one with respect 
to the C. & N. W., was issued to provide 
separate rates for equipment in streamlined 
trains as follows: Locomotives other than 
steam, 6.4 per cent; passenger-train cars, 
6.4 per cent. 


Proposed Changes in Explosives 
Rules Issued 


Tur Bureau of Explosives of the Inter- 
state Commerce Commission has issued a 
first proof of its proposed general revision 
of I. C. C. regulations for the transporta- 
tion of explosives and other dangerous ar- 


o AA AM — 


ticles by freight and specifications for ship- 
ping containers. In a preface signed by 
W. S. Topping, chief inspector of the 
bureau, it is stated that the general revision 
includes re-arrangement of the rules, elimi- 
nation of duplication of rules, and a simpli- 
fication of shipping requirements. 

Mr. Topping requests that prompt con- 
sideration of the revision be given by in- 
terested parties and asks that additions, 
changes or modifications be submitted to 
the Bureau of Explosives, 30 Vesey Street, 
New York, on or before March 15. 


Unit Fuel Costs invcoate 


In an effort to concentrate attention on 
rising fuel costs and the necessity of re- 
doubled efforts to conserve fuel, the Rail- 
way Fuel & Traveling Engineers’ Asso- 
ciation has developed the table of com- 
parative performances and costs given 
below, based on figures compiled by the 
Interstate Commerce Commission Bureau 
of Statistics. The figures are for freight 

(Continued on next left-hand page) 


Fuel Performances and Costs in Freight and Passenger Road Service, 
Class I Railways 


Coal per 1,000 gross ton-miles, lb. ............. 


(Including locomotive and tender) 


Fuel cost per 1,000 gross ton-miles, cents ....... 


(Including locomotive and tender) 


Coal per passenger train car-miles, lb. .......... 
Fuel cost per passenger train car-mile, cents .... 


Average cost of fuel per equated net ton (Coal 
equivalent) rir eeshioir edet or prn 


Coal et 1,000 gross ton-miles, Ib. ......+++-2005 


ncluding locomotive and tender) 


Fuel cost per 1,000 gross ton-miles, cents ....... 


(Including locomotive and tender) 


Coal per passenger train car-mile, lb. ........+++ 
Fuel cost per passenger train car-mile, cents .... 
Average cost of fuel per equated net ton (Coal 

equivalent) |ai4.--eveen repr owe os ele ee. 


Per cent increase 


December December or decrease, 1937, 
1937 1936 compared with 1936 
"s 128.0 127.0 40.79 
"T 17.80 16.40 +8.54 
zs 16.0 15.9 +0.63 
E 2.22 2.03 49.36 
as $2.78 $2.58 47.75 
1937 Year 1936 Year 
+e 117.0 119.0 -1.68 
ae 15.85 15.47 42.46 
45 ISi 15.3 -1.31 
ais 2.04 1.98 +3.03 
EP $2.72 $2.59 +5.02 
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.MODERN RAILROADING 


The five Frisco locomotives converted from 4-6-2 
type to 4-6-4 type and modernized by the appli- 
cation of capacity-increasing, fuel-saving devices 
of proved merit are splendid examples of what 
can be accomplished with existing power. » » » 
As modernized, these oil-burning locomotives are 
equipped with the Franklin Locomotive Booster, 
Franklin Power Reverse Gear, Franklin Type E-2 
Radial Buffer, and Franklin Sleeve Joints between 
engine and tender. » » » With the main cylin- 
ders developing 47,800 pounds tractive effort, the 
Booster provides an additional tractive effort of 
11,500 pounds for starting, accelerating, and for 


speeds up to 18 miles per hour over the ruling 
grade. » » » As modernized, this power has 
high capacity needed for starting, for rapid ac- 
celeration to road speeds and for handling trains 
over the ruling grade. » » » This factor together 
with high capacity at high road speeds enables it 
to handle successfully and economically modern 
high-speed passenger trains with pleasing results 
that increase the good-will. 


No locomotive device is better than the replacement part used for maintenance. 
Genuine Franklin repair parts assure accuracy of fit and reliability of performance. 


"X ES 


LIN RAILWAY SUPPLY COMPANY, INC. 


CHICAGO 


MONTREAL 


and passenger road service on Class I 
carrier (excluding switching and terminal 
companies) and show an increase of 8.54 
per cent in fuel cost per 1.000 gross ton- 
miles and 9.36 per cent per passenger 
train car-mile in December, 1937, as com- 
pared with December, 1936. Figures are 
also given for the year 1937, as compared 
with 1936, and show that in spite of de- 
creased unit fuel consumption in both 
freight and passenger service, unit fuel 
costs have increased 246 and 3.03 per 
cent, respectively. 

According to a carefully-developed. esti- 
mate, the present minimum prices for loco- 
motive coal prescribed by the National 
Bituminous Coal Commission will increase 
the railroad fuel bill for 1938 to the ex- 
tent of $21,000,000 above the amcunt of 
approximately $275,000,000. spent. in 1937, 
or an increase of 7.0 per cent. 


Improvement Programs 


Lensu Varnrev.— The. Lehigh Valley 
has asked the Interstate Commerce Com- 
mission for permission to borrow $778,000 
from the Reconstruction Finance Corpora- 
tion for repairs and for the purchase of 
new rolling stock. The company needs 
to repair 1.160 steel coal cars and would 
re-employ 300 men to carry out this work 
at its Sayre, Pa., and Packerton shops. 

Cruicaso & Norru Wersterx.—The C. 
& N. W. is considering re-equipping its 
“400” (which operates between Chicago and 
the Twin Cities) with lightweiuht, stream- 
line equipment. Inquiries have been issued 
for 12 passenger cars and three locomo- 
tives. The request for bids covers con- 
ventional steam locomotives, Diesel-elec- 
tric locomotives, and steam turbine-electric 
locomotives and lightweight cars. 

Cuicaco, MILWAUKEE, Sr. Paur & Pa- 
ciric.—The district court at Chicago has 
authorized trustees of the C. M. St. P. & 
P. to seck Interstate Commerce Commission 
permission to issue $2.235.000 in equipment 
trust certificates to finance $3,210,922 of 
new equipment. The equipment includes 
four high-speed steam locomotives, 55 pas- 
senger cars and 464 fifty-ton flat cars, the 
car equipment to be constructed in com- 
pany shops when the present program of 
building 1,000 gondola cars is completed 
in April. Some of the new passenger cars 
will be used to equip additional sections 
of the Hiawatha, while others will be used 
to replace obsolete equipment. On Decem- 
ber 31, 1935, according to the petition, the 
road had 958 passenger cars with an aver- 
age age of 25 years. The petition in- 
dicated that the road plans to use the new 
locomotives on runs between Chicago and 
the Twin Cities because locomotives now 
operating between these cities are required 
to run at higher speed than they were de- 
signed to make. 

Union Pacrric.—Resumption of a $9,- 
000,000 car-building program has heen an- 
nounced by W. M. Jeffers, president of the 
Union Pacific, on February 16. In making 
the announcement Mr. Jeffers said "reces- 
sions do not last forever. While our 
revenues have shown a drastic decline dur- 
ing the past ninety days and the outlook for 
the near future is not favorable, we have 
decided to disregard the immediate situa- 
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tion and to continue our program in an- 
ticipation of future improvement in busi- 
ness conditions . . . During the past two 
years we have carried on this car-building 
program in our own shops in the West 
employing our own skilled labor in order 
to stahilize Just as far as practicable em- 
ployment conditions on our lines.” 

Construction of 2,0600 cars under an ap- 
propriation of $9,000,000 was begun in 
October, 1937, and of this number 1,700 
cars remain to be completed. Resumption 
of construction. will provide employment 
till next summer for the 400 employees who 
have just recently returned to work at the 
Omaha, Neb, Grand Island and Portland, 
Ore., shops. 

Missovurr Paciric.—The expenditure of 
$7,621,153 for improvement to right-of-way 
and rolling stock of the Missouri Pacitic 
and six subsidiaries has been authorized by 
the federal district court at St. Louis. Of 
this amount, $7,008,973 will be expended 
on Missouri Pacific property. Of the lat- 
ter amount $1,118,040 is for equipment and 
shop improvement. Among the improve- 
ments included in the schedule are those 
at the enginehouse and shops in St. Louis 
to cost $103,840, the construction of 
bridges, grade crossings, stations and 
shop and the repair of locomotives, pas- 
senger and freight cars. 

In addition to this amount, the district 
court later approved a budget of $1,769,- 
660 for improvements this year on the lines 
of the International-Great Northern and 
the New Orleans, Texas & Mexico. 

New York, New Haven & HARTFORD. 
—The New Haven has received permis- 
sion of the United States District Court 


to remodel into modern coaches 50 cars 
formerly used on the New York, West- 
chester & Boston, at a total cost of $700,- 
000 and the overhauling and modernizing 
of 100 of the New Haven's old standard 
steel coaches at a cost of $553,000. 

Electrical equipment which was required 
for operation of the Westchester cars, 
which are of the multiple-unit type, will 
be removed, the center doors will be taken 
out and replaced with wall sections and 
windows, sliding end-doors will be changed 
to swinging doors, baggage racks will be 
installed, the cars will be equipped with 
a modern steam-heating system, and they 
will be furnished with the latest type cf 
comfortable scats. 

The 100 standard steel cars also will 
have all the old type seats replaced with 
present-day more comíortable seats, and 
modern lighting, new steam piping with 
thermostatic heat control, and new floors 
will be installed. 

These remodelled cars will be in addition 
to the 50 new streamline coaches which 
the court has authorized and which will 
bring to a total of 200 the number of that 
type of coach owned hy the New Haven. 

The court has also authorized the pur- 
chase of 10 Diesel-electric switching loco- 
motives. 

Transport Equipment Obtained 
Through P. W. A. 


Crose to $100,000.000 worth of new 
transportation equipment is in use through- 
out the nation as the result of the Public 


(Continued on next left hand page) 


New Equipment Orders and Inquiries Announced Since the 
Closing of the February Issue 


` 


Road No. of Locos. 
Grand Trunk Western... 6 4-8-4 streamline 
Maine Central ...... pe 1* 250-hp. gas-mech. 
New York, New Haven - : 
Hartford EEEE EO TEESE 10  600-hp. Diesel-electric 


Locomotive ORDERS 
Type of Loco. 


Builder 


Lima Locomotive Works 
Plymouth Locomotive Works 


American Locomotive Co. 


LOCOMOTIVE INQUIRIES 


Steam . 
Diesel-electric 
Steam-turbine 


Chicago & North Western 


Turbine mechanical 


Freicut-Car ORDERS 


Road No. of Cars 


Canadian National ...... 700 Box 
700 Box 


600 Rox 


Chicago, Burlington & 
Quincy ... I IR 100  Rodger ballast 
Paulista Railway of Bra- . 
ZI oe AIO E ae. Rr 125 Gondola 
E 125 Flat 
95 Underframes 


Type of Car 


Builder 


Eastern Car Co. | 
Natl Steel Car Corp. 
Canadian Car & Fdry. Co 


American Car and Foundry Co. 


| Pullman-Standard Car Export Corporation 
J 


Freicut-Car INQUIRIES 


Bangor & Aroostook..... S00 — 40-ton box 
100 70-ton hopper 
50 5U-ton rack 


PassENGER-CaR ORDERS 


Canadian National ..... 6t Dining 
10f Cate-sleeper 
New York, New Haven & 


Hartford 50¢ Lightweight 


ree on 


| Canadian Car and Foundry Co. Ltd. 


Pullman-Standard Car Manufacturing Co. 


* N-L-8 type, 30-ton locomotive with 8 cylinders, 634 in. by 7 in., equipped with a LeRoy engine, 


for service at Lewiston, Me. 


+ All of the cars are to be air-conditioned and, it is expected, will be delivered next June. 
designed by the company's engineers | i » 
Each car will consist of & sections, a double bedroom, smoking room 4 


cafe-sleeping | cars. 
usual type of equipment. 


ladies’ dressing room, with a cafe at one end accommodating 16 guests. t 
be somewhat smaller than the regulation diner; they will each have accon 


the dining cars will 


The 
and architects, are a departure from the 


The kitchen and pantry © 
amoda- 


tion for 40 persons, which is 4 more than those now in use, and will be 20,000 lb. lighter than the 


old type, being constructed of alloy steel. 


t The court has granted permission to this road to rebuild 100 of its own coaches and 50 of the 
coaches formerly used on the New York, Westchester and Boston. 
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12 OF A SERIES OF FAMOUS ARCHES OF THE WORLD 


LANDWASSER VIADUCT, SWITZERLAND 


The Landwasser Viaduct, on the Rhaetian Railway, 
Switzerland, is one of the most unique railway viaducts, 
being built on a curve of 328 feet radius. Another 
unusual feature is that the viaduct springs from a 
precipice, at which point the railroad enters a tunnel. 
» » » Each of its six arches spans a distance of 60 
feet; the total length of the viaduct is 426 feet. The 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


Landwasser Viaduct carries the main-line of the 
Rhaetian Railway from Coire to St. Moritz and the 
Engadine Valley. 


* * * 


The Security Sectional Brick Arch for the Locomolive firebox is the 
first major step in reducing fuel costs. It has had an important 
influence in the improved design of the modern locomotive firebox 
and is essential to the successful operation of larger modern power. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


Works Administration program, a report 
of the Bureau of Labor Statistics shows. 

“The equipment,” the report says, 
“ranges from motorcycles to freight cars, 
and embraces transportation for land, 
water and air.” 

Total purchases of transportation equip- 
ment financed by the P. W. A. were put 
at $90,032,332. Railway equipment pur- 
chases were thus financed “in an effort to 
revive employment in railroad equipment 
lines. As a result, out of the total of 
$1,708,685,535 spent for materials through- 
out the whole P. W. A. construction pro- 
gram, $38,839,968 went for railway freight 
cars. Passenger cars to the extent of 
$8,893,300 were purchased and $18,671,303 


was spent for locomotives.” 


Equipment Installed in 1937 


Crass I railroads in 1937 installed 75,058 
new freight cars in service, according to 
the Association of American Railroads. 
At the same time, reports showed a sharp 
drop in the number of new freight cars 
on order on January 1. 

The number of new freight cars installed 
in 1937 was the largest number placed in 
service in any one year since 1930, "owing 
to the large orders for new equipment 
which were awarded early in 1937 in an- 
ticipation of heavy freight traffic.” The 
decrease in such orders in the latter months 
of the year is attributed to “the financial 
condition of the railroads and the reduc- 
tion in traffic that took place.” 

The 1937 freight car installations rep- 
resent an increase of 31,117 compared 
with 1936 and an increase of 66,155 com- 
pared with 1935. The 1937 total included 
37,663 cars, 30,022 box cars, 4,227 refrig- 
erator cars, 1,993 flat cars, 712 stock cars 
and 441 miscellaneous cars. 

Class I roads also put in service 373 
new steam locomotives in 1937, also the 
greatest number for any year since 1930. 
In 1936 new steam locomotives put in serv- 
ice totaled 87 and in 1935, 40; new electric 
and Diesel locomotives totaled 77 compared 
with 34 in 1936 and 102 in 1935. 

New freight cars on order on January 
1 totaled 7,947 compared with 12,566 on 
December 1, 1937, and 25,592 on January 
1, 1937. New steam locomotives on order 
on January 1, totaled 131 compared with 
156 on December 1, 1937, and 297 on Jan- 
uary 1, 1937. New electric and Diesel 
locomotives on order at the beginning of 
this year totaled 30 contrasted with 40 
ordered on December 1l, last, and seven 


Turk THOMAS GRATE Bar COMPANY, 
Birmingham, Ala. has changed its name 
to Thomas Foundries, Inc. 


* 


GeorceE KiIRTLEY, assistant to the vice- 
president of the Plymouth Locomotive 
Works, division of The Fate-Root-Heath 
Company, Plymouth, Ohio, has been ap- 
pointed sales manager of the Locomotive 
Division, and Roy J. Johnson, assistant 
chief engineer, has been appointed assist- 
ant sales manager. 
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orders on hand at the beginning of 1937. 

New freight cars and locomotives leased 
or otherwise acquired are not included in 
the above figures. 


“Soda Ash Johnny” Passes Away 


Jonn M. Horan of the Chicago, Mil- 
waukee, St. Paul & Pacific, who died on 
Friday, February 4, at the age of 100 years 
and 12 days, has established a record for 
continuous service with a railroad which 
it will be difficult to reach or surpass. He 
remained in service until his death, and 
on the occasion of his one-hundredth birth- 
day, January 23, 1938, was given a party 
in a dining car in the Milwaukee shops, the 
accompanying photograph having been 
taken on that day. 


ambitious to become a mechanic and served 
a machinist apprenticeship on the Milwau- 
kee & Prairie du Chien Railroad, the suc- 
cessor to the Milwaukee & Mississippi. 
Later he became a locomotive fireman and 
then was promoted to engineer. When 
the Dakota Southern Railroad was pur- 
chased by the Chicago, Milwaukee & St. 
Paul, Mr. Horan was sent to Yankton, 
S. D., as general foreman. Water con- 
ditions in that territory were bad and Mr. 
Horan was unusually successful in develop- 
ing a treatment of the water used in loco- 
motive boilers. Because of this he was as- 
signed to follow up boiler feedwater con- 
ditions and the washing and care of boilers 
on the entire system, and was active in that 
occupation until his death. 


John M. Horan on his one-hundredth birthday 


Mr. Horan, or “Soda Ash Johnny" as he 
was more familiarly called, was born in 
Burlington, Vt., January 23, 1838, but 
grew up from childhood in Milwaukee. He 
entered the service of the Milwaukee & 
Mississippi Railroad, April 17, 1855. 
Wood was used for locomotive fuel and 
his first job was to pile the prepared wood 
in racks with capacities of one-quarter 
cord, one-half cord, and one cord, this be- 
ing the means of measuring the amount of 
fuel issued to the locomotives. He was 


Supply Trade Notes 


J. R. Frarne has been appointed assist- 
ant manager of sales of the Republic 
Steel Corporation, wire division for the 
northern territory, with headquarters at 
Chicago. Carl C. Brown, district sales 
manager at Birmingham, Ala., has been 
appointed assistant manager of sales of 
the wire division, at Birmingham. 


* 
C. D. Carey, who has been handling 


railway sales for the Gulf Oil Corpora- 
tion and its subsidiary the Gulf Refining 


Union Pacific Locomotives — 
A Correction 


Lewis special staybolt iron, furnished by 
Joseph T. Ryerson & Son, Inc., Chicago, 
was used for the flexible and rigid stays 
on six and five locomotives, respectively, 
of the 4-8-4 type recently delivered to the 
Union Pacific by the American Locomotive 
Company. The Lewis Bolt & Nut Co. is 
incorrectly given in the list of materials 
on page 49 of the February issue. 


Company, Pittsburgh, Pa., has been ap- 
pointed manager of railway sales for both 
companies, with headquarters at Pitts- 
burgh. Mr. Carey is a graduate of Prince- 
ton University and Massachusetts Insti- 
tute of Technology. He gained his first 
railway experience while working under 
Dr. P. H. Dudley, consulting engineer of 
the New York Central lines and while 
employed in the metallurgical and railway 
sales department of the Bethlehem Steel 
Company. Later he served as associate 
(Continued on next left-hand page) 
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The Manufacture of 
HIGH GRADE FORGINGS 


Requires 


LARGE CAPITAL INVESTMENTS 


HERE should be little or no need for any railway to make large capital investments 
in shops, modern equipment and new precision machinery to manufacture forgings. 


Because—First, if a railroad should make any such investment their manufacturing unit costs 
would be prohibitively high because output would be relatively low. 

Secondly, such capital investments are unnecessary because Alco shops which are manned by 
a thoroughly experienced personnel are already fully equipped, always kept at top-notch 
efficiency throughout, modern in every respect with sufficient output to keep costs relatively low. 
As a result Alco's complete forging service not only assures the highest quality forgings but 
enables railroads to use available capital for more productive purposes. 


engineer physicist, investigating the causes 
of rail failures for the U. S. Bureau of 
Standards. For several years he was as- 
sistant to the president of the Standard 


C. D. Carey 


Motor Truck Company and the Verona 
Steel Castings Company, subsidiaries of 
the Standard Steel Car Company. Dur- 
ing the war he was in charge of the Pitts- 
burgh district for the R. W. Hunt Com- 
pany. 

* 

J. C. McCune, assistant director of 
engineering of the Westinghouse Air Brake 
Company, has been appointed to the newly- 
created position of director of research, 
with headquarters at Wilmerding, Pa. Mr. 
McCune was graduated from Cornell Uni- 
versity in mechanical engineering in 1911. 
He entered the employ of the Westing- 
house Air Brake Company in 1913, as 
assistant to the chief engineer and, after 
two years, was transferred to the New 
York office as mechanical expert, which 
position he held from 1915 to 1917. He 
then served on the Mexican border with 


J. C. McCune 


the seventh regiment New York National 
Guards, and later in the World War as 
first lieutenant of engineers of the United 
States Army, with 10 months’ service in 
France. At the conclusion of the war, he 
returned to the Westinghouse Air Brake 
Company as a special engineer at Wilmer- 
ding. In 1920 he returned to the New 
York office as assistant to the district 
engineer, and a few months later was 
made assistant district engineer. In 1922 
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he was promoted to the position of dis- 
trict engineer. A further promotion came 
in 1926, when he returned to Wilmerding 
to serve as assistant director of engineer- 
ing, which position he held until his recent 
appointment as director of research. 

* 


SEVERAL changes in the Hunt-Spiller 
Manufacturing Corporation, South Bos- 
ton, Mass., organization were made effec- 
tive February 1. R. F. Harrington, metal- 
lurgist, has been promoted to chief metal- 
lurgist and will also superintend foundry 
operations. He was graduated from Tufts 
College in 1913 with the degree of bach- 
elor of science in chemical engineering. 
Serving first as a chemist he has been 
metallurgist during the past 15 years, in 
which capacity he developed the metallur- 
gical and research department. He has 
been succeeded as metallurgist by A. S. 
Wright, formerly assistant metallurgist, 
who has been in the service of the cor- 
poration since his graduation from North- 
eastern University in 1914. A. H. Lindsay, 


Jordan Marsh Co. 


R. F. Harrington 


who has been associated with the cor- 
poration for 32 years, was appointed assist- 
ant foundry superintendent. Joseph Goo- 
stray was appointed mechanical superin- 
tendent, in charge of maintenance and 
operation of mechanical and electrical 
equipment and of all departments in which 
finished machined products are manufac- 
tured. A graduate of Northeastern Uni- 
versity, he entered the service of the cor- 
poration in the pattern department. Dur- 
ing the World War he was a chief petty 
officer in the United States Navy and 
served as chief draftsman in the Engineer 
and Repair Office at the U. S. Submarine 
Base at New London, Conn., returning to 
the Hunt-Spiller Corporation at the close 
of the war. H. E. Barber, a graduate of 
Lowell Institute in 1924, succeeded Mr. 
Goostray as mechanical engineer. 
* 

V. R. WirLoucHBy, general mechanical 
engineer of the American Car and Foun- 
dry Co. has been elected to the newly 
created office of vice-president in charge 
of engineering. He will continue to exer- 
cise general supervision over the engineer- 
ing department, but will devote more time 
to design and development work, in addi- 


tion to carrying on his railroad and other 
technical committee activities. ^ E, D, 
Campbell succeeds Mr. Willoughby as gen- 
eral mechanical engineer, with headquar- 
ters at New York. W. F. Dietrichson 
becomes assistant general mechanical engi- 
neer in charge of engineering activities at 
the Berwick, Pa., plant. This position 
was formerly held by Mr. Campbell. 
Mr. Willoughby received his college 
education at the University of Michigan, 
in the class of 1896, receiving a B.S. de- 


V. R. Willoughby 


gree in mechanical engineering.  Imme- 
diately after graduating, he went to work 
with the Solvay Process Company. In 
October, 1897, he joined the Michigan 
Peninsular Car Company, one of the pre- 
decessors of the American Car and Foun- 
dry Company, and two years later, served 
at St. Louis, Mo., as assistant to the me- 
chanical engineer. In 1901 he was trans- 
ferred to the St. Charles plant of the 
American Car and Foundry Co., in the 
department of passenger car design, and 
in 1905, was appointed local engineer to 
Jeffersonville, Ind., plant of the American 
Car and Foundry Co. From October, 
1917, Mr. Willoughby took an active part 


E. D. Campbell 


in wartime activities of the American Car 
and Foundry Co. serving in the artillery 
and shell departments. In September, 
1919, he came to the New York office in 
the operating department; in August, 1920, 
he was appointed assistant general me- 
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New Passenger Equipment 


COMMONWEALTH TRUCKS 
PLATFORMS aud END FRAMES 


MPROVEMENTS in passenger train service 

on the "Katy" Lines during the past sev- 

eral years have made a big hit with the 
traveling public. 


Twenty-nine more units, consisting of 25 
chair cars, 3 diners and 1 lounge, with fea- 
tures which provide the last word in comfort 
and convenience have just been added to 
their modern de-luxe equipment. 


These cars, built by American Car & Foundry 
Co., are equipped with Commonwealth Unit 


Cast Steel Platforms and Double Body Bol- 
sters, and Upright End Frame Castings, 
providing strongest and safest construction 
and insuring against telescoping of car. 


Modern Commonwealth 6-Wheel Equalized 
Trucks, with one-piece frames and combi- 
nation one-piece center and cross bolsters, 
provide exceptionally easy riding with low- 
est maintenance cost. 


GENERAL STEEL CASTINGS 


EDDYSTONE, PA. GRANITE CITY, ILL. 


chanical engineer and in April, 1921, act- 
ing general mechanical engineer in New 
York. Since January 1, 1924 he has been 
general mechanical engineer of the Amer- 
ican Car and Foundry Co., now becoming 
vice-president in charge of engineering. 
Mr. Willoughby is a member of the Amer- 
ican Society of Mechanical Engineers, and 
the American Society of Testing Mater- 
ials. He is the inventor of many patented 
devices. 

Mr. Campbell was educated in the Ber- 
wick, Pa., public schools and Penn State 
College, graduating in mechanical engi- 
neering course in the class of 1903, and 
in 1907, he received a master’s degree 
of M.E. from that institution. After 
graduation, he served a short apprentice- 
ship in steel car shops in the plant of 
the American .Car and Foundry Co., at 
Berwick. During the years of 1905 to 
1908 inclusive, he worked in the engineer- 
ing department of the American Car and 
Foundry Co. at Berwick, and later in New 
York and Milton, Pa. In the fall of 
1909, he went to St. Louis, Mo., to assist 
the chief mechanical engineer of the 
American Car and Foundry Co. and con- 
tinued in that office until May, 1917. Dur- 
ing the World War, he was commissioned 
captain in the Engineer Officers Reserve 
Corps and later was assigned to the Engi- 
neering Division of the Ordnance Depart- 
ment in Washington. In May, 1918, he 
was promoted to major; in 1919 he was 
commissioned lieutenant-colonel in the 
Ordnance Reserve Corps and in 1931 was 
advanced to colonel. After his discharge 


Master Mechanics and 
Road Foremen 


P. O. Curisty has been appointed master 
mechanic of the Illinois Central at Pa- 
ducah, Ky., to succeed R. R. Royal. 


A. D. Hatey has been appointed assistant 
master mechanic of the Illinois Central at 
Markham shops, Hazel Crest, Ill, suc- 
ceeding P. O. Christy. 


Henry M. SHERRARD, mechanical in- 
spector on the staff of the superintendent 
of motive power, Western lines of the Bal- 
timore & Ohio, has been appointed master 
mechanic of the Monongah division, East- 
ern lines, with headquarters at Grafton, 
W. Va., succeeding R. H. Cline, resigned. 


Jouw J. MELLEN has been appointed dis- 
trict master mechanic of the Cleveland, 
Cincinnati, Chicago & St. Louis, with head- 
quarters at Indianapolis, Ind. Mr. Mellen 
was born on November 19, 1890, at St. 
Louis, Mo. He attended the public schools 
at Mattoon, Ill, and on August 10, 1907, 
entered the employ of the C. C. C. & St. 
L. as machinist apprentice at Mattoon. 
Upon the completition of his apprenticeship 
in August, 1911, he served as a machinist 
on the Chicago & Eastern Illinois at Dan- 
ville, Ill., and Villa Grove; on the Illinois 
Southern at East St. Louis, and on the 
C. C. C. & St. L. at Mattoon, until Sep- 
tember, 1914. The following month he 
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from the army in June, 1919, Mr. Camp- 
bell returned to the American Car and 
Foundry Co. as assistant engineer in the 
New York office. In 1925 when the St. 
Louis plant was expanding, he went to 
St. Louis to organize the mechanical de- 
partment. In August, 1933, he was pro- 
moted to assistant general mechanical engi- 
neer at the Berwick plant, now becoming 
general mechanical engineer. 
* 

Freperick T. RonERTSON has been ap- 

pointed vice-president of the Lewis Bolt 


Frederick T. Robertson 


& Nut Co, Minneapolis, Minn. After 
obtaining his engineering degree, Mr. 
Robertson was employed by the Canadian 


Personal Mention 


became enginehouse foreman at Mattoon; 
in March, 1917, enginehouse foreman at 
Mt. Carmel, Ill.; in September, 1917, en- 
ginehouse foreman at Bellefontaine, Ohio; 
in March, 1918, general foreman at Belle- 
fontaine; in June, 1922, general foreman 


J. J. Mellen 


at Linndale, Cleveland, Ohio; in January, 
1923, master mechanic of the Cincinnati 
Northern at Van Wert, Ohio; in March, 
1930, assistant master mechanic of the 
C. C. C. & St. L. at Bellefontaine, and in 
August, 1932, general foreman at Belle- 
fontaine. From February, 1933, until 


Pacific and the Chicago, Burlington & 
Quincy. Later he worked for Consoer, 
Older & Quinlan, consulting engineers, 
Chicago, and for the last six years has 
been in the employ of the Lewis company. 


Obituary 


CHARLES WATERMAN STONE, consulting 
engineer of the General Electric Com- 
pany, died at his home in Schenectady, N. 
Y., on February 3, at the age of 63 years, 

* 

CHARLES AucusTUs Ives, for many 
years in charge of air brake commercial 
and engineering activities of the General 
Electric Company, died on January 27, at 
his home in Erie, Pa. Mr. Ives was born 
at Racine, Wis. on August 7, 1879, and 
obtained his education in the public schools. 
He served with the Chicago, North Shore 
& Milwaukee, in the shops at Chicago and 
later was with the National Air Brake 
Company. In 1906 he took up his frst 
work with the General Electric Company 
in the sale and servicing of air brake 
equipment; the following year he went to 
Schenectady, N. Y., for similar activity in 
the Railway Equipment division, trans- 
ferring to the commercial department in 
1908. His duties included both sales and 
service in connection with air brakes and 
air compressors. In 1914, Mr. Ives moved, 
with other members of the department, to 
the Erie works of G. E., where he was in 
charge of all commercial and engineering 
work on air brake equipment. 


January of this year he was master me- 
chanic of the Cincinnati Union Terminal 
Co. at Cincinnati, Ohio. Mr. Mellen or- 
ganized the locomotive, car, stores and 
maintenance departments of the Cincin- 
nati Union Terminal which was opened in 
March, 1933. He also organized the main- 
tenance of equipment forces for the 
opening of the new Cleveland Union Ter- 
minal in 1930. 


Shop and Enginehouse 


E. C. Roppe, shop superintendent of the 
Illinois Central at Paducah, Ky., has re- 
tired. 

R. R. Rovar has been appointed shop 
superintendent of the Illinois Central, with 
headquarters at Paducah, Ky. 


Obituary 


Mark PunckELL, general air brake in- 
spector of the Northern Pacific, with head- 
quarters at St. Paul, Minn., died suddenly 
on February 8. Mr. Purcell was born on 
March 21, 1869. He entered the service of 
the Northern Pacific in 1889 in the engine- 
house at East Grand Forks, Minn. After 
advancing successively through the po- 
sitions of locomotive fireman and engine- 
man, he became air brake instructor and 
then assistant general air brake inspector. 
He had served as general air brake in- 
spector at St. Paul since June 1, 1911. 
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Steam pressure doesn't break staybolts. It’s the breath- 
ing of the firebox, the bending due to unequal expansion 
and contraction, the vibration as the engine works—a 
multiplicity of stresses that the test plant can only ap- 
proximate. » » » Republic Alloy Staybolt Steel was 
especially developed to meet the conditions of locomo- 
tive firebox service. » » » It possesses high tensile 
strength, unusual toughness and high resistance to 
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bolt material for economical and safe service in modern 
power. It is making records in the firebox. » » » Also 
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General offices: Cleveland, Ohio; Alloy Steel Division: 
Massillon, Ohio. » » » » » » » » » » » » “Reg. U.S. Pat. Off. 


EN 


k a BERGER MANUFACTURING DIVISION * STEEL AND TUBES, INC. * UNION DRAWN STEEL DIVISION 
NILES STEEL PRODUCTS DIVISION * TRUSCON STEEL COMPANY 


General Dimensions, Weights and Proportions of the 
C.M.St.P. & P. 4-8-4 Type Locomotive 


RaiJroad . C. M. St. P. & P. 
Builder Baldwin 

Type of loco: 4-8-4 

Road class S2 


Date built ... 


Service 
Dimensions: 
Height to top of stack, ft.-in. ........... Sis 16-0 
Height to center of boiler, ft.-in. ............ 10-8 
Width overall, in. 2... ccc cece cece eee eens 130v; 
Cylinder centers, in. ...... cece cece ee eee 9243 
Weights in working order, lb. 
drivers. 2. ede ces es serene rS m 282,320 
On front truck ........ laua beca rer essee 87,800 
On trailing truck... 120,330 
Total engine .... eee cece eee ent 490,450 
Tender iss Sista (24v I ev Eh oe" REY 397,000 
Wheel bases, ft.-in.: 
Driving ©... ee cee eee eee I 19- 3 
Rigid .......... SEDANI ARIA UAR, 12-10 
Engine;-total ta eeN EON AER 47- 4 
Engine and tender, total ............ esses 96- 14 
Wheels, diameter outside tires, in.: 
Driving 74 
Front truck ........ 36 
Trailing truck, front 38 
Trailing truck, back 44 
ne: 
linders, number, diameter and stroke, in. ... 2-26x32 
alve gear, type . 2... 6. cece e eee cee eee eee Walschaert 
Valves, piston type, size, in. ....... ee cece eee 14 
Maximum travel, in. ........... cece eee eee 74 
Steam lap, in. 2... eese 1% 
Exhaust clearance, in. ........eeeeeeeeeeenee 14 
"M EE pA 
Cut-off in full gear, per cent .......... sees 85 
Boiler: 
p» Am siete nenne Conical 
Steam pressure, lb. per sq. in. .....0. ee ee eee 285 
Diameter, first ring, inside, in. .............. 903 16 
Diameter, largest, outside, in. ...........2.0- 100 
Firebox length, in. ............. LL 150 
Firebox width, in... 10214 
Height mud ring to crown sheet, back, in. .... 735% 
Height mud ring to crown sheet, front, in. ... 9214 


Combustion chamber length, in. ............. 72 


Arch tubes, number and diam., in. ........... 2-3 

Thermic syphons, number ........... : 3 

Tubes, number and diam., in. 66-2'1 

Flues, number and diam., in. .. 201—314 

Length over tube sheets, ft. ..... 21-0 

Net gas area through tubes and flu z 11.32 

Fuel ... . ba + Soft coal . 
Stoker . Type B, du Pont Simplex 


Firebar 
106 


Grate type 
Grate area, sq. ft. 
Heating surfaces, sq. ft.: 


Firebox iss ese ees ERR CA EE eee? Base ates 294 
Comb. chamber (jaaes 03 2a re rea Eg ex Ro 137 
Arch tubes ...isoelce nero ace nd’s RSEN ertt 18 
Thermic syphons ..............slusseeeeeeee 129 
Firebox, total sses 06... cece cee eee eee eteee 578 
Tubes and flues .......-. 0. cece eee ceeceeuee 4,931 
Evaporative, total .......... 2.0 c ccc esse eee 5,509 
Süperhéat- prosecan aea et a ey ee ea Ow 2,336 
Combined evap. and superheat ...........000- 7.845 
Feedwater heater, type .......... 0.000 eee ee +» Wilson 
Tender: 
Wyre ENG eese] HH ehem hn Water-bottom 

ater capacity, gal. rusie nner eee eee ee 20,000 
Fuel capacity, tons .......... ccc cece eee ees 25 
Trucks celery eer eR e exe rat d Six-wheel 
Journals, diam. and length, in. ............... 7x1 

Rated tractive force, engine, 85 per cent, Ib. ... 70,800 
Weight proportions: 

eight on drivers +- weight engine, per cent.. 57.57 
Weight on drivers -+ tractive force .... 3.99 
Weight of engine — evap. heat. surface .. 89.02 
Weight of engine -- comb. heat. surface .. 62.51 

Boiler proportions: 
Firebox heat. surface, per cent comb. heat. 

Sürface: vo nA soia sedeo vd EINE E i 73.67 
Tube-flue heat. surface, per cent comb. heat. 

Surface: orne ss uvae en eer edo DS 62.84 
Superheat. surface, per cent comb. heat. surface 29.71 
Firebox heat. surface -+ grate area .......... 5.45 
Tube-flue heat. surface ~- grate arca ......... 46.51 
Superheat. surface — grate arca ............. 21.94 
Comb. heat. surface = grate area ............ 74.02 
Gas area, tubes-flues — grate area ........... 0.107 
Evaporat. heat. surface + grate area ......... 51.98 
Tractive force + grate area .......... usus. 667.9 

ractive force +- evap. heat. surface ......... 12.84 
Tractive force +- comb. heat. surface ........ 9.02 
Tractive force x diam. drivers —- comb. heat. 

Bürface N E vo epo v vex angel PAIRE EIER 667.7 


tion. Since the peaks of passenger and freight service 
come at different seasons, neither service interferes with 
the other in the assignment of the locomotives to both. 


The Boiler 


The boilers are of the conical-connection type. The 
barrel courses and welt strips, and the roof and side 
wrapper sheets are of silico manganese steel. 


Railway M, ical 
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The joints between all sheets of the firebox and the 
72-in. combustion chamber are butt welded. There are 
two Nicholson Thermic syphons in the firebox and one 
in the combustion chamber. The syphon flanges are butt 
welded in the crown. The door flanges in the back head 
and door sheet are lap welded. After the firebox seams 
have been welded on the fire side they are chipped out 
on the water side with a round-nose tool and are then 
built up on the water side. 

An unusual amount of seal welding has been done 
on this boiler. The calking edges of the seams joining 
the wrapper and throat sheets to the third barrel course 
are welded all around. The edges of the wrapper sheets 
around the back head are welded after the hydraulic 
test and the tubes and flues are sealed in the back tube 
sheet by electric welding after the second fire test. The 
bottom edges of the firebox and wrapper sheets are 
welded 12 in. each way from each mud-ring corner, and 
the front edges of the wrapper sheet are sealed 20 in. 
up from the mud ring. The usual seal welding has been 
done at the ends of the longitudinal seams in the barrel 
courses. 

The flexible stays are the Alco type. These are ap- 
plied in the four top rows below the crown stays through- 
out the entire length on each side of the firebox and in 
the two vertical rows each, immediately adjoining the 
back head and throat sheet. There is a complete installa- 
tion of flexible stays in the combustion chamber, and 
the first six transverse rows of crown stays back from 
the tube sheet are Alco expansion stays. The remainder 
of the crown stays are rigid radials. There is a complete 
installation of flexible stays in the throat sheet, except 
in the top and bottom rows, and they are also applied 
in the two outside rows around the back head. On five 
of the locomotives the short rigid staybolts are made of 
hollow Mayari steel. 

These locomotives are fitted with Firebar grates, 
which provide 20 per cent air openings, and are fired by 
a Type B du Pont Simplex stoker, the engine of which 
is mounted in the left front corner of the tank. The boiler 
equipment includes the Barco low-water alarm and the 
Wilson sludge remover. 

The tender tank design on these locomotives required 
that the hot well of the Wilson feedwater heater be lo- 
‘cated about half way back in the tank instead of at the 
usual location in one of the front corners. The hot well 
in the new location on the left side of the tender holds 
approximately 1,000 gallons of water, from which the 
two-stage centrifugal pump feeds the boiler. To reach 
the new location the 6-in. exhaust steam return line is 
carried over the top of the tank. The additional length 
of exposed pipe, together with the fact that three sides 
of the hot well are exposed to the temperature of the 
water in the main tank and one side to the atmosphere, 
has effected a considerable increase in the amount of 
condensate returned without depleting the supply of heat 
below that required to bring the water to the maximum 
temperature allowed by the setting of the thermostatic 
control] valve. Almost 20 per cent of the water evapo- 
rated in the boiler is now returned to the hot well. 

'The boilers include the Type E superheater, in the 
header of which is incorporated the American multiple 
throttle. The dry pipe is fitted with the Tangential steam 
drier. A departure from the customary method of secur- 
ing the front end of the dry pipe in the tube sheet has 
been made in these locomotives. A flange on the collar 
at the front end of the dry pipe is welded directly to 
the outside of the tube sheet, thus providing a joint 
which is permanently steam tight. 

The spark arrester is the Anderson open type in 
which no netting is used. It is a box installed between 
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the bottom of the stack extension and the top of the 
exhaust nozzle, in the sides and front of which is a 
series of louvers placed at the proper angles to set up an 
effective baffling action in the path of the cinders. The 
smokebox is lagged and jacketed. 


The Foundation, Running Gear and Driving Gear 


The bed castings of these locomotives include the 
cylinders and integral back cylinder heads. Main reser- 
voirs are also an integral part of the backbone of the 
casting and attachments are provided for the air com- 
pressors, the headlight generator, the hot-water feed 
pump, reverse gear, and expansion shoes at each of the 
four corners of the firebox. The guide-voke crosstie. 
valve-motion-frame crosstie, cab-bracket supports and 
waist-sheet bolting lugs are also integral parts of the 
casting. 

The pilot is of unique construction. It consists of a 
cast-steel frame to which steel plate is welded, secured 
to a vertical wall at the front of the engine bed and 
built so that the sloping surface extends from a point 
well above the deck to the bottom of the pilot. A folding 
tvpe coupler is installed and, when not in use, a skirt 
with. which it is fitted completely closes the opening in 
the pilot. A smooth, unbroken contour is thus provided 
which is said to have proved quite effective in clearing 
snow from the track. 

The driving wheels are Boxpok cast-steel centers and 
the journals have Timken roller bearings in one-piece 
housings. An Alco lateral-motion device on the front 
driving wheels provides 1945 in. lateral on each side. 

The main and side rods are of low-carbon nickel steel. 
There is a complete installation of floating bushings on 
the crank. pins with Hunt-Spiller fixed bushings in the 
rods. The front end of the main rod has 4g in. lateral 
pay in the crosshead. The knuckle pins are of nickel 
steel. 

All revolving weights are counterbalanced; those in 
the main wheel are cross-counterbalanced. The total 
weight of reciprocating parts on each side is 2.287 1b.. 
of which 39.5 per cent is balanced. This produces a cal- 
culated dynamic augment at 74 m. p. h. (diametral 
speed) of 11,285 Ib. in each of the first and main wheels ; 
12.311 1b. in the third wheel, and 11,490 Ib. in the 
fourth wheel. 

The engine truck is the General Steel Castings Com- 
pany four-wheel equalizer type with inside Timken rol- 
ler bearings. The wheels are 36 in. in diameter and are 
mounted on hollow-bored axles. These trucks are fitted 
with the constant-resistance centering device. 

The Commonwealth Delta tvpe four-wheel trailer 
trucks have the American Steel Foundries roller-bearing 
units on both axles. The front wheels are 38 in. in di- 
ameter and the rear wheels 44 in. in diameter. The latter 
have cast-steel centers fitted with tires. Both axles are 
provided with 14-in. lateral movement. The engine-truck 
wheels and front trailer wheels on part of the locomo- 
tives are the Davis one-wear cast steel; on the others, 
Standard one-wear rolled steel. 

The cylinder and valve-chamber bushings are of Hunt- 
Spiller gun iron. The piston heads. of rolled steel, are 
htted with Hunt-Spiller gun-iron bull rings and outside 
packing rings, and bronze inside packing rings. 

The guides and crossheads are of the multiple-bearing 
type. The guides are attached to the cylinder heads with 
the Slid-Guide expansion support. 

The valves are built up of light cast-steel spiders with 
Hunt-Spiller lightweight bull rings and sectional packing 
Tings on the outside, and bronze rings inside. The piston- 
Tod and valve-stem packing is the T-Z Diamond Cres- 
cent type. 
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The Walschaert valve motion provides a valve travel 
of 7V; in. The lifting link, the reverse link, the compen- 
sating lever, the crosshead link, the eccentric rod and 
crank, and the motion pins are all of low-carbon nickel 
steel. The pins are casehardened. The reverse gears on 
half of the locomotives are Baldwin and on the other 
half Alco. 


Lubrication 


Each locomotive has two force-feed lubricators. On 
the right side is a Nathan Type DV5, 26-pint lubricator 
which is lagged. There are five feeds, two of which 
lead to the cylinders, two to the valves and one to the 
stoker engine. On the left side of each locomotive is 
an unlagged 24-pint, five-feed lubricator with four-way 
dividers from each feed. Four of the lines lead to guide 
terminal checks; the remainder, to driving-box terminal 
checks for the lubrication of the driving-box shoes. 
These lubricators are Detroit's on half of the locomotives 
and Chicago's on the remainder. Air-compressor lubri- 
cation is furnished by a Westinghouse force-feed pump 
lubricator. This lubricator also takes care of the turbo 
generator. 

These locomotives have an extensive installation of 
Alemite fittings. In addition to the rods and valve mo- 
tion, these fittings are applied on the brake rigging. 
spring rigging, truck pedestals and center plates, and to 
the furnace bearers as well as to numerous other bearing 
or wearing surfaces on the locomotive and tender. 


Cabs and Auxiliary Equipment 


The brakes are No. 8ET Westinghouse with two 
815-in. cross-compound compressors. The driving 
wheels are fitted with long brake shoes. Both the engine 
truck and the trailer wheels have clasp brakes. The 
braking ratio on the drivers is 60 per cent; on the engine 
truck, 45 per cent, and on the trailer, 50 per cent. The 
locomotives have Union Switch & Signal Company 
three-indication cab signals. 

The saturated-steam turret is located under a housing 
above the roof sheet in front of the cab and is supplied 
by two dry pipes opening in the dome. Steam from the 
turret is delivered to all auxiliaries except the whistle, 
the turbo generator and the air compressors. Super- 
heated steam is supplied to the whistle, air pumps and 
turbo generator from a turret on the left side of the 
smokebox. 

Both the air compressors and the generator are in- 
stalled on the bed casting under the smokebox. The 
latter is protected by a casing. To avoid outside piping 
the exhaust from these three auxiliary units is brought 
together in a header outside the smokebox which is 
connected to a tunnel that follows the inside contour 
of the smokebox and discharges into a compartment in 
the forward section of the smoke stack. This tunnel is 
welded to the smokebox and spark shields protect it 
against abrasion. The cavity in front of the stack, with 
which it is cast integral, contains a deflector so arranged 
as to serve as a muffler, thus almost entirely damping 
out the sound of the air-pump exhaust. 

As far as possible the piping above the running board 
has been placed under the jacket and, although not 
streamline, the locomotive presents a generally neat ap- 
pearance. 

The equipment of these locomotives includes the Ash- 
croft back-pressure gage and the Chicago Pneumatic 
Tool Model CT speed recorder. 

The cabs are of the vestibule type. A recess in the 
exterior of the side of the cab at floor height provides 
a toe hold for passing from the cab to the running 
board. A suitable handhold is located at the top of the 
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windows. The cabs are wood lined and the sides, roofs 
and floors insulated. They are fitted with Prime Clear 
Vision windows of shatterproof glass. 

In addition to the seats for the engineman and fire- 
man, drop seats are provided against the rear wall of the 
cab for the use of the brakeman. When set up, these 
seats are opposite windows with arm rests in the cab- 
vestibule doors. All cab seats have Spongex cushions. 
There are wind shields in front of the vestibule-door 
windows as well as in front of the engineman's and fire- 
man's positions. The cab ventilator is operated by a 
gear and rack device in which provision is made for 
locking so that the ventilator will not creep. 

The engine and tender are coupled by a Unit Safety 
drawbar and a Type E-2 radial buffer. The pipe con- 
nections are Barco flexible metallic conduit. 


Tender 


The tender underframe is a General Steel Castings 
water-bottom type in which the sump for the Wilson 
feedwater heater is cast integral. The tank is of welded 
construction throughout. 

There are two General Steel Castings six-wheel trucks 
with an 11-ft. wheel base. These trucks have 38-in. 
wheels and are mounted on axles with 7-in. by 14-in. 
journals which are fitted with the American Steel Foun- 
dries roller-bearing units with SKF bearings. The 
wheels on part of the locomotives are Davis one-wear 
cast steel, and on the remainder Standard one-wear rolled 
steel. The brakes are the Simplex unit-cylinder clasp 
type with one brake cylinder per truck and have a braking 
ratio of 80 per cent of the tender light weight. Miner 
A-78-XB draft gear is applied at the rear end of the 
tender. 

The principal dimensions, weights and proportions of 
the locomotives are shown in one of the tables. 


Partial List of Materials and Equipment on the 
C. M. St. P. & P. 4-8-4 Type Locomotives 


Firebox: steel. sists. asic) evt Lukens Steel Co., Coatesville, Pa. 
Staybolt steel, Mayari (short rigid ms 
bollé) Seksiin ian ne vn ewm (5) Bethlehem Steel Co., Bethlehem, 
a. 
Staybolt iron (other staybolts)... ( 5) Ewald Iron Co., Louisville, Ky. 
oseph T. Ryerson & Son, tac 
Staybolt iron... o. sasore (25) Chicago 
Blatchford Corp., Chicago 
Flexible staybolts and expansion 
SAYS! PAE E T viene (30) American Locomotive Co., New 
Tubes and flues ............... Globe Steel "Tubes Co., Milwaukee, Wis. 
National Tube Co., Pitt: burgh, Pa. 
Arch tube 4251232 asa emi tes «+ Globe Steel Tubes Co., Milwaukee, Wis. 
National Tube Co., Pittsburgh, Pa. 
Nicholson Thermic syphons ..... Locomotive Fire Box Co., Chicago 
Firebrick arcb iiu cort asics os Universal Locomotive Arch Co., Chicago 
Superheater, Modified Type E, and 
Elesco Tangential steam drier.. The Superheater Company, New York 
Front-end throttle ............. . American Throttle Co., New York 
Smokebox hinges .............. The Okadee Company, Chicago 
Smokebox door gaskets ........ . The Garlock Packing Company, Pal- 
myra, 
Smoke prevention nozzles and 
smokebox drain plugs ........ T-Z Railway Equipment Co., Chicago 
Pipe jo useresevseDeria eren ... Reading Iron Company, Philadelphia, Pa. 
Standard Sanitary Mfg. Co., Pittsburgh, 
a. 
Pipe fittings ....... seeceeseeee Crane Co., Chicago 


Walworth Company, New York 
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Boiler jacket ........... ....... Bethlehem Steel Co., Bethlehem, Pa. 
Lagging (24) Johns-Manville Sales Corp., New 


York 

( 3) United States Gypsum Co., Chi- 
cago 

(3) PED Carey Mfg. Co., Lockland, 


Pipe covering .........eeeeeee . Union Asbestos & Rubber Co., Chicago 

Steampipe casing, Flextite ..... . American Locomotive Co., New York 

Feedwater heater .............. Wilson Engineering Corp., Chicago 

Injectors and feedwater heater and 

injector checks ............ s. Locomotive Equipment Division of Man- 

ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. . 

Flue blower ............ e sò Superior Railway Products Corp., Pitts- 
urgh, Pa. 

Blower fittings ............ ee . Barco Manufacturing Co., Chicago 

Blower nozzle ............... sh T-Z Railway Equipment Co., Chicago 


Sludge remover and exhaust sepa- 
rators; power operated blow-off 


equipment ss esns sa ises iss Wilson Engineering Corp., Chicago 
No-Ox-Id (tank interior and in- : a 
side cab sheets) ......... .... Dearborn Chemical Company, Chicago 


The back head of the C. M. St. P. & P. 4-8-4 type locomotive 


Washout plugs ....... ene +» (25) T-Z Railway Equipment Co., Chi- 
cago 
( 5) Huron Mfg. Co., Detroit, Mich. 

SURDef adres asses itu eT NE T-Z Railway Equipment Co., Chicago 
Stoker, Modified type B du Pont 

Simplex. 4r cuero peri Standard Stoker Co., Inc., New York 
Stoker g: gage A nie ede oris Ashton Valve Co., Boston, Mass. 
Firedoor, Butterfly ............. Franklin Railway Supply Co., Inc., New 

ork 

Firebar grates see incat eie Waugh Equipment Co., New York 


Cab insulation, Hairinsul ....... American Hair & Felt Co., Chicago 
Cab apron and deck plate, Firmo- 
tread Toseph T. Ryerson & Son, Inc., Chicago 


rving Iron Works Co., Long Island 


ity, - & 
Clear vision windows; windshields The Prime Manufacturing Co., Mil- 
waukee, Wis. 


Cab seat cushions ............. Sponge Rubber Products Co., Derby, 
onn. 
Steam valves. A OE ET (15) Crane Co., Chicago 

(15) Ohio Injector Co., Wadsworth, 

io 
Back pressure gage ............ Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 

port, Conn. 


The Prime Manufacturing Co., Mil- 


waukee, Wis. 


Water columns and gage cocks... 


Steam gages and safety valves; 
back-pressure gage ........... Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 

Speed recorder ................ Chicago Pneumatic Tool Co, New York 

(Continued on page 140) 
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Simplified Formulas for Calculating the 


Air Resistance of Trains" 


Herein are presented simplified formulas for evaluat- 
ing the resistance of air to the motion of railroad motive 
power and equipment. These formulas are based on 
data and formulas presented by Professor A. Klemin 
in a report! to the American Locomotive Company, the 
American Car & Foundry Company and the J. G. Brill 
Company, which companies sponsored an extensive pro- 
gram of wind-tunnel tests on models of railroad trains 
in the wind tunnel at New York University during the 
summer of 1934. In previous articles in the Railway 
Mechanical Engineer, Professor Klemin? discussed the 
procedure for making wind-tunnel tests; G. W. DeBell 
and A. I. Lipetz? discussed the previously mentioned 
test program, described the types of equipment tested, 
and gave formulas for evaluating air resistance which 
are more complicated than those presented in this present 
article; and G. W. DeBell* reviewed that portion of the 
report! which pertains to ground winds. 

In the previously mentioned test program, the follow- 
ing types of equipment were studied : 

1—Streamlined power car with two types of stream- 
lined nose, and standard and faired trucks. 

2—A tail car with two tvpes of tail, and standard and 
faired trucks. 

3— Intermediate streamlined cars with standard and 
faired trucks, and also open and closed skirts. 

4—A streamlined 4-6-4 Hudson-type locomotive with 
three types of nose, i. e., helmet, round and straight; 
two types of boilers, i. e., round top and cowled top; 
and three types of shroud, i. e., long, short and open. 

5—A standard 4-6-4 Hudson-type steam locomotive. 

6—Standard cars which were tested with the standard 
locomotive. 

7—Streamlined 4-4-4 locomotives with round-top and 
cowled-top boilers. 

8—A standard 4-6-4 steam locomotive. 

Equipment mentioned in paragraphs 1, 2, 3, 4, 5 and 6 
were made to J4& scale while the locomotives mentioned 
in paragraphs 7 and 8 were made to !45 scale. Much 
of this equipment was illustrated and described by De- 
Bell and Lipetz in a previous article,? who also dis- 
cussed the tests conducted with it. 


Full-Scale Formulas and Their Simplification 


Klemin has reported that full-scale air resistance can 
be established as 


Re Se Revi + RVI posse slo veu se [2] 


were Ra is the total air resistance, R, is the head-end 
pressure resistance, R; is the resistance due to skin-fric- 
tion drag, K, is the coefficient for head-end pressure 
resistance, K, is the coefficient for resistance due to skin- 


* Abridged from the paper “Air Resistance of Railroad Equipment," 
by A. I. Lipetz, which was published in the Transaction of the American 
cepe of Mechanical Engineers, vol. 59, No. 7, October, 1937, pp. 617- 


t Chief Consulting Engineer, in charge of research, American Locomo- 
tive Company, Schenectady, N. Y. 

!"Wind Tunnel Test Report No. 717,” iun Guggenheim Sekol of 
Aeronautics, New York University, New Yark, N July. y 

a ‘Aerodynamics of the Railway Train,” by A. Kien ailes Mech- 
anical Enaineer, vol. 108, August, September. and October, 1934, pp. 282, 
312 and 357, respectively. 

3"Air Resistance of Passenger Trains.” hy G. W. DeRBell and A. T. 
Lipetz, Railway Mechanical Engineer, vol. 109, December, 1935, p. 496. 

"Effect of Natural Winds on Air Drag," by G. W. DeBell, Railway 


Mechanical Engineer, vol. 110, April, 1936, p. 145. 
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By A. I. Lipetz | 


Complex air-resistance formu- 
las are used to develop the sim- 
ple formulas given in this arti- 
cle — A comparison of the air 
resistances of streamlined and 
standard railroad equipment as 
computed by both types of for- 
mulas is made to prove the va- 
lidity of the simple formulas 


friction drag, and V is velocity in m. p. h. Values of 
Ky and Ky for all the tests! are given in Table I. For 
example, the air resistance for a streamlined steam loco- 
motive with tender and tail car and corresponding nose, 
boiler and shroud can be expressed as 


Ra = 0.1126V? + 0.0535V1. 88 


where K, = 0.1126 and K; = 0.0535 were taken from 
test No. 21 in Table I. 

The method of expanding the coefficients from model 
tests to full-scale equipment, proposed by Klemin,! is 
based on scientific grounds and has the advantage that 
the coefficients K, and Ky are constant, that is, they are 
the same for models and full-scale equipment. In the 
report made by Klemin,! a formula of the two-member 
type, such a formula [2], is given for each type of 
equipment tested. 

After the report! was made, the author of this article 
wished to find out what is to be gained by using the 
two-member formula, in which one of the terms has 
the unusual exponent of 1.85, and whether the one-mem- 
ber formula of the V? type, such as equation [7], would 
not do; in case it should, the author wanted to know what 
error this simplification would involve. 

Therefore, the author developed a one-member form- 
ula for determining the air resistance of all the types 
of equipment enumerated in Table I. He then com- 
puted the air resistance of each type, using both Klem- 
in's two-member formulas and his own one-member 
formulas, and found that the results obtained with both 
formulas were practically identical. thus justifying the 
use of the one-member formulas. To illustrate this fact, 
the author will show how the one-member formulas were 
developed for (1) the streamlined power car with a tail 
car and two streamlined coaches used in Test No. 18, 
and (2) the standard locomotive and tender used in Test 
No. 28. He will then compare the results obtained with 
one-member and two-member formulas for these two 
tvpes of equipment. 

The formula recommended by Klemin! on the bases 
of Test No. 18, results of which are given in Table I, is 


Ra = 0.1116V? + 0.0774V! 55 Loc cece cece eee [3] 


The author calculated the air resistance of the equip- 
ment used in Test No. 18 for speeds at intervals. of 
m.p.h. from 10 to 120 m.p.h. and plotted the results as 
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Fig. 1—Comparison of resistance curves from Test No. 18 
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at low speeds the percentage dif- 


. 
, 


fies the use of the one-member formula, because the dif- 


ference is negligible 
ference may seem large, but actually it amounts to a few 


pounds. 


Besides, small 


speeds, below 50 m.p.h., are now of little practical inter- 


est. 


At high speeds (about 100 m.p.h.) it is less 


than a small fraction of one per cent. 


All two-member formulas derived from the tests were 


Ra from 


formula [4], 
Ib 


by Using Formulas [3] and [4] 
Re from 


Table II— Comparison of Air Resistances Obtained 


vo 

vs 

ESSN HOM Mo 
EE Seonastarone 
By ost cose 
meeirrerrir rar rtrt +4 
a 


= 

- 

— 

d ec 0wtoue-eo 
OB ST gnane ene 
Z— Rot tKUARN SHH 
E — 0 wu tS Oo oo m 
5 -mae 
= 

ca 

er coogescoscecesosc 
€ & e OQ r^ tuoi. 0o Oon-n^ 
Qa amm 
vE 


Nowe 
STEET 
s JERE 
| = 
| Ae" Se 
eu d 
DEEP 
uw Im 
e Dow 
a2 og 
ase. so 
yn re & 
Soum, 
+ 
> o 
io er 
= ~ 
$ELTE 
I» — 
Ep = 
By S 
n [^] 
og g 
E 3 
tz c 


similarly analyzed and 

found that every two- 

as formula [1], can be replaced by a one- 
ula of the type such as formula [4]. 
only for streamlined e 
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equipment as well. In Fig. 2 a comparison of curves for 
a standard locomotive and tender (test No. 28) is made. 
The formula resulting from the test and recommended 
by Klemin? is 

Ra = 0.2400V2 + 0.0421VE LL sss [5] 


and is represented by the crosses for speeds between 10 
and 120 m.p.m. The curve shown in Fig. 2 is a one- 
member parabola 


Ra = 0.2611V? 


The comparison of air resistances obtained by formulas 
[5] and [6], is given in Table III. 

It seems that the air resistance of a nonstreamlined lo- 
comotive can be represented by a V2 formula better than 
a streamlined locomotive. This can be explained by the 
fact that the nonstreamlined locomotive causes more tur- 
bulence, which follows the V2 law, while the streamlined 
locomotive has more skin friction, which follows the law 
with an exponent, of 1.85. In either case the V2 formula 
can be used for all practical purposes. 

One remark would not be amiss here in this connec- 


Points marked "x"correspon 
to formula Ra 2400 V*+.0421 V" 
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Fig. 2— Comparison of resistance curves from Test No. 28 


tion. It should not be thought that, because of the ad- 
missibility of the V2 law, we could, for establishing the 
full-scale formulas, expand the coefficient from the model 
tests simply by increasing their values in the inverse ratio 
of the square of the scale, as being done by some experi- 
menters. 

For example, let us take the net values of air resis- 
tances from the model equipment used in Test No. 18, 
multiply these values by the square of the inverse ratio 
of the scale, and compare them with the resistances for 
full-scale equipment given in Table II. This has been 
done in Table IV, from which it will be observed that 
the values obtained by multiplying the drag values by 
the square of the inverse ratio of the scale are greater 
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than the values of R, obtained by formulas [3] and [4] 
for corresponding speeds. This is because that portion 
of the air resistance which is due to skin friction is then 
multiplied by 162 = 256, while it should be multiplied 
only by 161-85 = 169. By using the two-member 
formula with two different exponents (2 and 1.85) the 
scale effect was properly corrected, after which the sim- 
plification through the one-member formulas was en- 
tirely permissible, as this gave practically identical nu- 
merical values. 
Thus, all two-member formulas of the type 


Ra = KpV? + Key M ooo. cece eee ener [2] 


derived from the New York University tests! have been 
converted into one-member V2 formulas of the form 

Ra = KV? = aAV? sees 17] 
Coefficients Kp, Ky, K, a, and 4 for each formula are 
given in Table I. The maximum errors of this conver- 
sion at 30 and 120 m.p.h. are also shown in Table I for 
each test. 

Further Simplifications 


After the admissibility of the one-member 7? formulas 
had been established for all practical purposes, a further 


Table HII—Comparison of Air Resistances Obtained 
by Using Formulas [5] and [6] 


Re from Ra from 

Speed formula [5], formula [6], Difference, 

m.p.h. Ib. Ib. per cent 
10 27 26.1 -3.33 
20 107 104.4 -2.39 
30 239 234.9 -1.72 
40 423 417.8 -1.23 
50 659 652.7 -0.96 
60 946 940.0 0.63 
70 1,285 1,274.4 -0.83 
80 1.676 1,671.0 —0.30 
90 2,118 2,114.9 -0.15 
100 2,611 2,611.0 0.00 
110 3,156 3,159.3 +0.10 
120 3,732 3,759.8 +0.21 


simplification was found to be possible in evaluating the 
influence of the length of the train. DeBell and Lipetz 
in a previous article? recommended formulas in which 
the length of the train was expressed as an exponential 
term. 

For example, the following formulas were established 
for power-car trains in still air: 

For cars with open skirts (18 in. from skirt to top 
of rail) 


Ra = 0.00224Pe (L/100)%8 V2 4. EKV? 2.0.0... eee L5] 


while for cars with closed skirts (completely under the 
car), a similar formula was recommended 


Ra = 0.0020Pe (L/100)^* V? 4. ZRV? ........... [9] 


In these formulas P, = perimeter of car from plane of 
top of rails over car to plane of top of rails, ft.; L = 
overall length of train, ft.; V = speed of train, m.p.h. 
and ZK = summation of factors (Kı + Ks, etc.) of the 
various items whose drag depends on dimensions other 
than perimeter and length. The factors K were given 
in DeBell and Lipetz’s article. 

Similar formulas were given in the article? for stream- 
lined trains pulled by separate locomotives and non- 
streamlined (standard) trains. 

The air-resistance coefficients for streamlined trains. 
using these formulas, are shown in Fig. 3 by dashed 
lines. It can be easily seen that by replacing the curved 
portions of the dashed curves by straight lines (the 
solid curves), the error is very small. Therefore, the 
author of this article suggested that instead of formula 
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[8] for open skirts, the following formula for fully 
streamlined power cars with open skirts be used: 
L - 150 


Ra = (0.00112.  Q.001 36 Pe — — + XR) V? 
100 


o 0] 


where d. = frontal (cross-section) area of the train, 
Sq. ft. ; P, = perimeter of cars from plane of top of rails 
over car to plane of top of rails on the other side; ft. ; 
L = overall length of train, including the front (power) 
car, ft.; and V = speed of train, m.p.h. The values of 
EK (Ki, Ko. Ky, ete.) given in DeBell and Lipetz's ar- 
ticle? remain unchanged. 

No drag-test values for trains longer than 410 ft. 
were observed, and the branch of the exponential curve 
beyond this length, up to 1.000 ft., was previously ob- 
tained by extrapolation. In other words, there is no 
good reason why the straight-line formula [10] should 
not be taken as justified by test. Furthermore, the dif- 
ference between these and the exponential formulas for a 
train length of 1,000 ft. does not exceed 6 per cent; i.e., 
the questionable portions of the curves are not worth con- 
sidering. 

Likewise, for closed skirts the coefficients of the 
formula should be reduced, and the formula will thus be 

L - 150 
Ra = (0.001Ac + 0.00121Pe — — -—— + XK) Vi ...... un 
100 

The first members of formulas [10] and [11], depend- 
ing upon Ae., represent the head resistance, while the 
second members, with Pe, are mainly skin-friction resis- 
tances. 

As the power car with tail car cannot be much shorter 
than 150 ft., the formulas can be applied to any power 
car, rail car, or train. Ií thev are shorter, the numer- 
ators in formulas [10] and [11] become negative. This 
is correct, because the skin friction of the car is less. 
However, the formulas should not be applied to cars 
shorter than 100 ft. For such, only the first member, 
with A,, should be used. 

The streamlined-train tests were made with a power 
car, tail car and a number of streamlined coaches. For 
locomotive trains, tests were made with the locomotive 
and tender, alone, without a tail car, and the locomotive 
with a tail car, but always without coaches, since stream- 
lined-train data can be used with the resistance of cars 
in a locomotive train as established by the foregoing 
formulas. 
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Fig. 3—Air-resist- 
ance coefficients 
of streamline trains 


800 900 


Regarding streamlined steam locomotives, values of 
locomotive resistance with different noses, boilers, and 
shrouds are given in Table I. For practical purposes it 
is advisable to consider the resistance of the best stream- 
lined locomotive as a basis and correct this figure, as it 
was done with the cars of the streamlined train, by 
adding the differences X due to the omission of one or 
another feature of good streamlining. The lowest resis- 
tance was found for the streamlined locomotive with 
helmet nose, round-top boiler, and long (closed) shroud 
(test No. 27), namely 


hi Ral = 0.1275 = 0.000024AL 


where zl; is the frontal area of the streamlined locomo- 
tive, which is 137.98 = 138 sq. ft. 

Regarding the different corrections K, 2K is the 
summations of factors (Ay + Ke +, etc.) of the vari- 
ous items of which the drag depends on other dimensions 
than perimeter and lengths. The values of K were given 
in a previous article.” 

On the basis of the foregoing, the formula for a 
streamlined train consisting of cars with open skirts and 
hauled by a streamlined locomotive is 


L - 100 


a = (0.000924A t + 0.00136 Pe ————— + 
100 


XK) V? [Ig 


If the streamlined cars of the train have closed skirts, 
the formula should be 


L - 100 


Ra = (0.000924AL + 0.00121 Pe —— —— + 
100 


ZK) V? ....[14] 


In formulas [13] and [14]. 47, is the frontal area of 
the locomotive. Other notations are the same as before. 
For coefficient 0.000924 see Table I, Test No. 27. 

Similar to what was said regarding formulas [10] 
and [11], the second members in brackets of formulas 
[13] and [14] have the subtrahends in the numerators 
equal to 100, as a round figure, because the length of the 
tested locomotive and tender was 96 ft., and the error is 
slight, as compared with what we would have had if the 
subtrahends were taken equal to 96. If the locomotive 
is longer, or shorter, the adjustment will be made auto- 
matically when the correct length of the locomotive will 
be included in the total length ZŁ of the train. 

Irrespective of the subtrahends of the members in the 
brackets, 100 or 150, the increase of the air-resistance 
coefficient per 100 ft. of train length is always the same. 
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For streamlined cars with open skirts the increase is, ac- 
cording to formula [13] 


0.00136P« 


and for streamlined cars with closed skirts, it is 
0.00121Pe 


eee ee ee ey 


The perimeter of streamlined cars P, usually varies be- 
tween 28 ft. 6 in. and 31 ft. 6 in., the average being 30 
ft. For our test cars, P, was 29.33 ft. For open skirts, 
formula [15] will give at P, = 30, or 0.00136 X 30 = 
0.0408, and formula [16] will give, for closed skirts, 
0.00121 X 30 = 0.0363. Thus, a very simple approxi- 
mate rule can be established for air resistance R, of 
streamlined trains. The rule is 


where K is the general locomotive and train air-resistance 
coefficient, equal to the sum of K’s for locomotive and 


Table IV— Comparison of Air Resistances Obtained from 
Formulas [3] and [4] with Those Obtained by Increasing 
the Resistances of the Model in the Inverse Ratio of the 

Square of the Model Scale* 


1 2 3 4 5 6 
Air resist- 
ance of Inverse of Product of 
model used model scale col. 2 and Ra from Ra from 
Speed in test No. 18, squared col. 3, formula [3], formula [4], 
m.p.h. lb. b. lb. lb. 
30 0.600 256 153.6 142.3 135.3 
40 1.122 256 287.2 249.8 240.5 
50 1.784 256 456.7 380.6 375.8 
60 2.510 256 642.5 552.5 541.1 
70 3.502 256 896.5 747.4 736.5 


*The equipment for which these values are applicable are given in 
Table I under test No. 18. 


cars, and V is the speed, m. p. h. For the locomotive, 
K should be taken from Table I (tests Nos. 21-27), de- 
pending upon the nature of streamlining. For every 100 
ft. of the length of cars, 0.0408 should be added for open 
skirts, while 0.0363 should be added for closed skirts. 

For instance, if we have a train consisting of a loco- 
motive 100 ft. long, with helmet nose, round-top boiler, 
and short shroud uncovering the drivers, and of four 
streamlined 70-ft. cars with open side-sill skirts, the 
coefficient for the whole train K,, will be (from Test 
No. 26) 


Ke = 0.1575 + (0.0408 x 2.8) = 0.1575 + 0.1142 = 0.2717 
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and the resistance formula of the one-member form is 
Ra = 0.2717V? 


If the locomotive is longer than 100 ft. and a more ac- 
curate figure is desired, the excess length should be 
added to length of the four cars. If there were a bulge 
between the tender and the first car, or if there were a 
tail car, corrections K should be added or deducted, as 
the case may be. No corrections for locomotive noses, 
boiler tops, or shrouds (Kz, Kg and Kg) should be 
made, as this is already taken care of in the K of the 
locomotive in Table I. If the perimeter of the cars 
P, be known, and a more accurate figure were desired, 
the increase in air-resistance coefficient per each 100 ft. 
of train length can be taken as 0.00136P,, or 0.00121P., 
for open or closed skirts, respectively. Likewise, if the 
frontal area of the locomotive 4z be known, instead of 
K, a should be taken from Table I and the locomotive 
coefficient should be figured. Also in this case correc- 
tions Kz, Kg and Kg should be disregarded. 

For standard locomotives and trains it was not so easy 
to find a consistent law, probably for the reason that the 
gaps between the cars introduce eddies and turbulence 
which cannot be represented by one formula. Further- 
more, it should be said that models of standard equip- 
ment, which were used at the tests at New York Uni- 
versity,! were of two different scales (1/16 and 1/32) 
and the two-member formulas for these equipments, 
when expanded to full scale, did not give identical re- 
sults. This can be seen from Fig. 4, where points repre- 
senting results of Tests Nos. 28 to 35, inclusive, are 
shown on a chart drawn to a larger scale. 

The method of expanding the test results to full scale, 
which was so helpful for the study of the test results 
with streamlined equipment, was inapplicable to stand- 
ard equipment. The power of 1.85 of the second mem- 
ber in formula [2] probably ought to be increased, com- 
ing closer to 2, which represents turbulent air flow better 
than 1.85. In our standard equipment, which has air 
gaps, turbulent flow probably predominates, and the ex- 
trapolation should be made more in relation to the square 
of the size S,2 than $1.85, 

The curve for the standard cars, shown in Fig. 4, 
corresponds to a formula 


Ke == 0.00283Pc (L./100)9.99 


where Pe, the perimeter of the test cars used, is 37.83 ft., 
(Continued on page 140) 
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D. & H. Builds Lightweight 


box cars of 40 tons nominal capacity have a cubical capacity of 3,378 cw. ft., and a load limit of 93,300 Ib. 


Welded Freight Cars 


Tue D. & H. recently completed the construction of 
100 all-steel box cars of 40 tons nominal capacity and 
having a cubical capacity of 3,318 cu. ft. Of this order, 
all of which were built in D. & H. shops and are now in 
service, 75 are of riveted and welded construction, 10 
are of all-welded construction, and 15 are all-welded with 
the exception of the ends which are only partially welded 
to the roofs and are riveted to the sides and end sills. 
'The sides for all the cars were prefabricated at the shops 
of the Greenville Steel Car Company, a subsidiary of the 
Pittsburgh Forgings Company, and shipped to the 
D. & H. shops. The doors, with Camel roller lifting 
fixtures, were supplied by the Youngstown Steel Door 
Company. Dreadnought steel ends were shipped to the 
D. & H. shops and welded there, after which all safety 
appliances were riveted in place. Chicago-Hutchins dry- 
lading roof sections were also assembled and the cap 
seams were riveted at the D. & H. shops. 

In these cars, high-tensile alloy steels were used in 
the principal sections of the underírame, which per- 
mitted some reduction in tare weight. The principal pro- 
portions of the car are given in Table I. 


Innovations in Side Construction 


In the last five cars some interesting features in body 
side construction were introduced by the Greenville Steel 
Car Company. These sides comprise sheets of 0.10-in. 
steel with channel shaped vertical ends 134 in. in depth. 
The steel posts are 14-in. by 3-in. by 3-in. tee shapes with 
flanges on the inside, the web end being flush with the 
outside sheets. Fabrication of the sides was accomplished 
by electric spot welding, the weld passing through the 
webs of the sheet channel sections and the web of the 
posts between the channels. 

Of equal interest is the novel means of applying the 
inside wood lining in the spaces provided between the 
flanges of the side-sheet channels and the tee-shaped 
posts which combine to form grooves or slots into which 
the lining sections can be easily positioned. The lining. 
which is tongued and grooved, is 3974 in. long by 1% in. 
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One experimental hopper car 
and 100 box cars all of 40- 
tons capacity built partially of 
alloy steels—Reduction in tare 
weight increases capacity to 
that of 50-ton cars — Innova- 
tions introduced in the body 
sideconstructionofthe box cars 


thick by 3% in. wide, this size representing a departure 
from the conventional full-length pieces. 'The ends are 
milled to fit in the grooves previously described. Each 
piece is applied from the top. Finally, the top piece is 


Table I —Principal Proportions of 95 of the 40-Ton Box Cars 


Length: inside, ft. and Ans, iusso edu koe Deve api ed 40-6 
Length over striking casting:, ft. and in. ....... 41-814 
Truck centers, ff. and 18. sedon rui rra es 30-814 
Width. inside; ft. and in: 5..:9. s 8-915 
Height inside at eaves, ft. and in. ....-..... 02. cee eee eee 9-414 
Height from rails over running board, ft. and in. ........ 13-9" /,. 
Capacity, level full at eaves, cu. ft. ......... 8 


Light weight, lb: sires er eneriiA aU tns ois dt 
Ratio of pay load to gross load, per cent ............ sss. 


secured in position by means of a stud and nut, welded 
to the side plate, which provides a means for keeping 
the lining tight at all times; no nails whatever are used. 

The side sill is formed in the shape of the letter “W” 
which permits welding of the posts on the 514- in. vertical 
section of the side sill. With this type of side, the inside 
width of the car was increased by 1.825 in. 

This side construction was adopted by the D. & H. 
because (1) it is believed that it possesses adequate 
strength, (2) it is found that spot welding eliminates to 
a large degree the buckling of sheets encountered by 
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other methods, (3) by the application of heavier lining, 
1% in. thick, the car is more desirable from a shipper’s 
standpoint as it provides a more solid side for nailing 
and bracing lading, and (4) the heavier lining will re- 
duce maintenance expense as it will better withstand 
wear and tear. The principal proportions of the last five 
cars built are given in Table II. 


Other Construction Details 


A. A. R. double Z-section center sills of the U. S. S. 
Man-Ten steel continuously welded at the junction of 
the two flanges are employed in the construction of all 
the cars. All bolster webs, crossties, cross-bearer webs 
and the side sheets are of copper-bearing steel. All other 
parts are of carbon steel. 

The trucks have integral cast-steel side frames for 
Sin. by 9-in. journals. The bolsters are cast steel. 
A. A. R. springs are used with one Frost or Miner 
truck-spring snubber in each spring group. Truck 
construction includes Creco four-point brake-beam 
supports, and A-Zee brake-hanger suspensions. The 
cars are also equipped with Kass metal brake steps, Ajax 


Weld 5'sq.nut for 1 Stud Bolt 


Section Through Side Posts 
8110.95" Inside Width 


=== - = SS ee >> 


Details of body side construction of 
the last 5 of the 40-ton box cars 


power hand brakes, Miner draft gears, and A. A. R. 
bottom-operated Type E couplers furnished by the Na- 
tional Malleable and Steel Castings Company and fitted 
with Union Metal Products centering devices. All cars 
are equipped with type AB brakes. 

The interior of the cars are wood lined, with the ex- 
ception of the roof ; however, before the cars were lined, 
a heavy coat of Continental cement was applied for a 
height of 2 ft. on the ends and sides of the interior. 
After lining, the wood was sand papered and the sides 
sprayed with a coat of enamel and the floor sprayed with 
Balcolac. The outside of the roof was sprayed with two 
coats of Valdura after the inside and outside of the roof 
had been sprayed with one coat of galvanized-iron prim- 
er. All painting, including stenciling, was done by the 
spray method. 


Experimental 40-ton All-Welded Hopper Car 


The D. & H. has had in service for a little more than 
a year an experimental all-welded self-clearing hopper 
car of 40-ton nominal capacity and with a tare weight 
of 32,700 Ib. This light weight was secured by welded 
construction, the use of lightweight alloy steels, and 
unusual design features as well as the use of integral- 
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type cast-steel trucks with 5-in. by 9-in. journals. The 
capacity of the car is 1,752 cu. ft. when level full at the 
side sheets and 1,981 cu. ft. when loaded with a 10-in. 
uniform heap of coal. Although the car is stenciled 
80,000 Ib. capacity, it is capable of carrying 103,300 1b., 
this being the weight after 32,700 Ib., the tare weight, is 
deducted from 136,000 Ib., the A. A. R. permissible total 


Table II—Principal Proportions of the last 5 of the 40-ton 


Box Cars 
Length inside, ft. and in. ......... ee eee eee cece eee eeees 40- 6 
Length over striking castings, ft. and in. .......... s.s 41- 8% 
Truck centers, ft. and in. M " 30- 8% 
Width" inside,’ ft and dn. 4: cececseku onte 8-10.95 
Height inside at eaves, ft. and in. ..............s. avs 9- 4% 
Height from rails over running board, ft. and in. ........ 13- 91/16 
Capacity, level full at eaves, cu. ft. ....... ce eee eee ee eee 3,378 
Light weight, IDs. rirerire rr mer rr ma dinh 9h 8 ae sie e 42,700 
Ratio of pay load to gross load, per cent ............... 68.6 


weight on the rails for a car with 5-in. by 9-in. journals. 
However, when carrying anthracite coal, the service for 
which the car was designed, it will carry a maximum 
load of 103,012 Ib. when heap loaded to 1,981 cu. ft. 
Loaded thus with anthracite coal the car weighs 288 Ib. 
less than the permissible load limit. Thus, by reducing 
the tare weight of the car with this cubical capacity, 
a maximum load of over 50 tons has been attained—a 
ratio of pay load to gross load of 75.9 per cent. The 
ratio of pay load to tare weight is 3.17 to 1. The design 
of the car is experimental, but its performance to date 
has proved its serviceability with the result that the 
D. & H. will probably adopt its design as standard for 
future construction of similar cars. 

The reduction in tare weight was made possible 
through the use of alloy steels, welding fabrication in- 
stead of riveting, and unusual design features. One of 
these features is the elimination of the usual type of 
body bolster which is replaced by an 18-in. I-beam weigh- 
ing 31.3 lb. per ft. placed on top of the center sills. 
Side-bearing supports built up of U. S. S. Man-Ten 
steel plates are welded to this I-beam and are braced 
irom the bottom of the center sill; the bearing surface 
is composed of a 3$-in. spring-steel plate. The top 
flange of the I-beam is bent close to the web to an angle 
of 30 deg. to act as the main support of the end slope 
sheets. 

Another feature of the design is the inside integral 
V-shaped side posts. The V is formed at one end of 
each side sheet. The end of the adjoining sheet overlaps 


The lining of the cars is made up of tongued-and-grooved pieces 392 
in. long, 3% in. wide and 1'2 in. thick—No nails are used to secure 
the lining 
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End elevation and cross-sectional view of the D. & H. 40-ton hopper car 


the open side of the V, and when the sides were welded 
along both edges of the V a closed triangular-section 
post is formed. 

The center sills are formed of two A. A. R. Z-sections 


Table III — Principal Proportions of the 40-Ton Hopper Car 


Length inside, ft. and in. ........... cere etn 28- 0 
Length over striking castings, ft. and in. ......... lees 28-1114 
Truck centers, ft. and in. .....5 scooter rn no 18-11% 
Width inside, ft. and in. ....5. seo irre me 10- 454 
Height from rails at side sheets, ft. and 10- 3% 
Capacity, level full at side sheets, cu. ft. .... 1,752 
Capacity, with 10-in. uniform heap load, cu. ft 1,981 
Light weight, 1b. 5... uote pre seRt*e ehh e RESI Tt ESPES 32,700 
Ratio of pay load to gross load, per cent ...........sseesse 75.9 


of U. S. S. Man-Ten steel joined by continuous welding 
at the junction of the two flanges. The body-bolster 
parts, cross bearers and floor stiffeners are also of the 


r 


same material electrically welded. The slope and hopper 
sheets at the A end of the car are of Yoloy steel while 
those at the B end are of U. S. S. Cor-Ten steel. The 
side sheets, however, are of conventional carbon steel. 
It has been the experience of the D. & H. that the 
side sheets of all-steel hopper cars have an average life 
of 17 years, whereas the slope and hopper sheets last 
about 12 years. From a car maintenance point of view 
it would be ideal to renew these major parts at one shop- 
ping, and therefore one of the objectives sought with 
this car is to extend the life of the parts that failed in 12 
years and establish a comparable service life for all 
major sections. In furtherance of that end, the hopper 
unit is strengthened by the application of Wine cast- 
steel hopper frames, cast-steel doors and door locks. 
Other items of interest on this car are the AB type 
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All-welded hopper car of 40 tons nominal capacity with a load limit of 103,300 Ib. and a weight of 32,700 Ib. 
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brake equipment and Ajax power hand brakes. .\ sig- 
nificant feature of the car is the relatively few parts 
used in its construction; there are only 1,153 parts, of 
which 601 are bolts, nuts and rivets, as compared with 
3,596 parts in the conventional hopper car of this ca- 
pacity. The use of welded, instead of riveted, construc- 
tion is responsible for most of the saving since there are 
only 277 rivets in the entire car as compared with 2,576 
in the U. S. R. A. 55-ton hopper car. 

The D. & H. has experienced considerable demand 
from the anthracite coal fields for a car with twin hop- 
pers having a capacity of 50 tons. This experimental 
car has therefore been favorably received since it has 
the required capacity and is entirely self-clearing with 
the hopper spacing so arranged as to effect unloading in 
one spotting of the car. The principal proportions of 


Causes and Remedies of 


this all-welded hopper car are given in Table III. 

The truck side frames were furnished by the Adiron- 
dack Steel Company with 5-in. by 9-in. journals and, 
with journal boxes cast integral, there is a saving in 
weight as compared with side frames and larger jour- 
nals. The wheels are 750-Ib. chilled-iron single-plate, 
A. A. R. standard made by the Albany Car Wheel 
Company. The springs are A. A. R. standard with one 
Frost friction unit in each spring group. Truck bolsters 
are of cast steel. Truck brake rigging, brake beams, 
brake shoes, hangers and other parts conform to 
A. A. R. specifications. The car is also equipped with 
metal brake steps, Miner draft gears, and alloy-steel 
A. A. R. Type E couplers with 614 in. by & in. shank, 
bottom operated, furnished by the National Malleable 
and Steel Castings Company. 


olagging and Honeycombing 


Ox: problem which has come before the Railroad Smoke 
Association of Hudson County, N. J., persistently at its 
monthly meetings, has been that of the formation of 
slag and honeycomb. Eventually it was decided to ap- 
point a special committee to make a thorough study of 
it. The report of this committee was made at the Febru- 
ary meeting of the Association, together with a minority 
report by William G. Christy, which does not take issue 
with the majority report, but, rather, amplifies certain 
features in it. 

The report opens with certain general observations and 
then, under various heads, discusses the causes and reme- 
dies for slagging and honeycombing. The two reports, 
somewhat abridged and rearranged, follow: 


Majority Report 

Slag contains iron in some form combined with a 
percentage of silicon and ash. The formation of slag 
is developed by any condition that retards combustion, 
causing temperature changes which will not produce 
enough heat to convert the mineral particles of fuel into 
non-fusible substances. 

Honeycomb differs from slag inasmuch as the iron con- 
tent is lower, with increase in the percentage of silicon 
and ash, and is caused chiefly by any condition that 
shortens the time element of combustion. 

The fusing point of ash and clinker may be divided 
into three stages—the initial point, the softening point, 
and the fluid point. The temperature range depends 
upon the constituents and may cover from fifty to several 
hundred degrees F. for any given fuel, and ranges from 
perhaps 1,800 to 3,000 deg. F. for different fuels. Any 
decrease in temperature after fluidity has been attained 
will naturally tend to affect the density and hardness of 
the clinker form. 

The rate of burning has a definite bearing on the 
percentage of clinker formation in the ash. The highest 
percentage of clinker formation was found by Fieldner, 
Selvig and Nicholls, to occur at a rate of burning of 20 
to 30 Ib. per sq. ft. per hour. The quantity of clinker 
decreases as the rate of burning increases, although 
density and fusion are greater at higher rates. The rate 
of decrease of quantity of clinker becomes less for low 
ash fusion temperature. Escape of gases through pro- 
longed high temperature permits the formation of less 
brittle clinker. 
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Design of Locomotive 


Each class of locomotive is designed for a predeter- 
mined rate of work, and the proportions between heat- 
ing surface, grate area and flue area must be governed 
by the class of service. When this rate of work is ex- 
ceeded, the fuel bed is disturbed by the increase in draít 
and supply of oxygen to the fuel bed. When this occurs, 
small particles of plastic ash are picked up by the flow 
of gases and adhere to metal surfaces, causing slag 
formations. 

Remedy: Do not load the locomotive above its rated 
capacity. 


Coal 


The presence of iron in pyritic form or lime, in suf- 
ficient quantity, causes honeycombing or slag. Coals 
with high iron content and low fusion point present the 
greatest problem. Pyritic iron undergoes a chemical 
change at 800 to 900 deg. F., becoming ferrous sulphide. 
It adheres to small pieces of unburned fuel and is car- 
ried along by the draft, being thrown against the surface 
of the staybolt heads and flue sheets in this semi-pasty 
condition. Then heat drives off the volatile and com- 
bustible matter, leaving ash as honeycomb. 

Too large a proportion of fines in the coal also causes 
trouble. 

High percentages of iron or lime in the coal cause 
low melting points (1,800 deg. to 2,000 deg. F.), while 
alumina and silica raise the melting point from 2,600 to 
3,000 deg. F. (Ref.—Kent, Vol. 2, 11th edition). High 
silica and alumina ash are not readily fusible, and usu- 
ally ash low in iron and lime has high silica and alumina. 
Coals high in sulphur will generally clinker readily. 
Ref.—Transactions, A. S. M. E, FSP-50-60, 1928. 
Fieldner, Selvig. and Nicholls.) 

Remedies: Give special attention to selection of fuel, 
watching out for pyritic content. Select coal with min- 
imum amount of sulphur and iron pyrites. Wet down 
fine coal. Select coals which will meet the requirements 
of the service, will be within certain prescribed limits, 
and will have uniform quality. 


Firing of Locomotive 


Uneven íuel distribution over the grates will cause 
thin spots or holes. The rate of combustion increases at 
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these spots, the temperature rises, and the increase in the 
velocity of the gases in such locations picks up small 
particles of plastic ash which deposit on the metal sur- 
face and multiply into slag formations. Other causes 
of slag and honeycombing are banking back corners; 
forcing fires, thus shortening the time element of com- 
bustion; heavy firing, and high rate of combustion per 
square foot of grate area. 

Remedies: Follow good firing practices; distribute 
coal evenly to the fuel bed; maintain a uniform thick- 
ness of fuel bed; avoid banking; avoid heavy firing. In 
general, a clean, bright, level fire, as thin as possible, over 
the entire grate level, is at all times the most economical 
and will assist in reducing slag formations to a minimum. 


Operation of Locomotive 


Several factors in locomotive operation are responsible 
for slag and honeycombing. Among them are slipping 
of drivers, which increases the velocity of the gases and 
shortens the time of combustion; foaming or priming 
which increases weight of exhaust steam ; abnormal high 
water conditions; improper operation of throttle, reverse 
gear, boiler feed, etc. 

Remedies: Watch the water level ; avoid sudden open- 
ing of throttle and slipping; when foaming or priming 
occurs, follow railroad company's instructions; assure 
lubrication of valves, cylinders, pumps, etc. ; enginemen 
and firemen must work together to produce results, con- 
serve coal and reduce smoke. 


Drafting of Locomotive 


Causes of difficulty are restricted air space in the ash 
pan ; excess openings in the grates; smokebox leaks, and 
holes in or misalinement of stack, draít pipe, exhaust 
nozzle and netting. An improperly drafted locomotive 
will cause slag formation. 

Remedies: Avoid loose fitting or broken valve rings 
and piston rings, both of which impair front-end vacuum. 
The exhaust nozzle plays an important part in the opera- 
tion of the locomotive. Its size is usually specified in 
the design. Tests should be made by the responsible 
department under varying loads and when the proper 
size is determined, all locomotives of a class should be 
equipped with the same size nozzle and no changes in 
size made without proper authority. The design of 
lift pipe and stack should be such that the exhaust will 
fill the stack and produce proper vacuum to obtain a 
uniform flow of gases through the tubes. 


Maintenance of Locomotive 


Causes of slag and honeycombing are leaky super- 
heater units; leaks in the firebox or flue ends; plugged 
flues; heavy or rough beads on flues; mud and scale in 
the boilers; condition of the brick arch ; defective grates. 
The maintenance forces play a large part in reducing 
slag formation. Improper maintenance can be responsi- 
ble for honeycomb and slag formations. 

Remedies: The locomotive must be properly prepared ; 
keep the firebox or front end in proper condition ; avoid 
smokebox leaks; clean flues periodically; replace de- 
fective grates ; check alinement of stoker distributor plates 
and stoker jets. 

The maintenance forces should see that no firebox 
leaks exist, that flues are clean and in proper condition, 
that the smokebox is free of air leaks, and that the 
exhaust pot base is in line and properly fastened. 

A proper schedule of work covering all parts at the 
boiler-wash period will keep the locomotive in condition 
through its life between class repair periods, and reduce 
the daily maintenance. Experience has demonstrated 
that this method of repairs, and the assignment of loco- 
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motives to individual enginehouses for periodic work, 
reduces delays and trouble from slag formation. 

'The report was signed by C. K. Keiser, assistant 
superintendent motive power, Pennsylvania ; G. W. Rink, 
mechanical engineer, Reading Company; T J. McDer- 
mott, mechanical engineer, D. L. & W.; E. H. Fezandie, 
professor of mechanical engineering, Stevens Institute of 
Technology; and William G. Christy, smoke abatement 
engineer, Hudson County. 


Minority Report 


William G. Christy, smoke abatement engineer, Hud- 
son County, made a supplemental report from which the 
following extracts are taken. 

Water treatment results in much cleaner boiler con- 
ditions and a decided decrease in boiler maintenance 
work. 'The use of feedwater as free as possible from 
scale forming elements, should be a contributing factor 
in keeping down slag and honeycomb. 

At our June meeting, Henry Kreisinger, Combustion 
Engineering Company, made the following statement: 
"Building the fuel bed wrong and starting it wrong, is 
probably a great factor in making the tube sheet slag." 
Certainly, if the fire is not started properly, and the 
fuel bed built up correctly in the beginning, it is natural- 
ly more difficult to get the fire in the proper condition. 
It would appear that if we start with fuel bed conditions 
right, this will help in eliminating the trouble with slag 
and honeycomb. 

At the May meeting, W. L. Gorton, fuel supervisor 
of the Erie, put this down as one of the causes: “Run- 
ning engines too far without dumping for cleaning out, 
especially when using coal of high sulphur content." I 
do not know how big a factor this is, but it seems to me 
it should be mentioned. 

The question of sealed or unsealed arches has been 
discussed at length. We all know there is a difference 
of opinion as to just which is the best type of arch. It 
seems to me that the majority of the opinions expressed 
showed that there was less trouble with flues plugging 
up when there were at least some openings at the bot- 
tom of the arch. If we can keep the flues from plugging, 
this should certainly be one way to help in preventing 
slag formation. 

In extensive investigations Henry Kreisinger has 
found that particles of unburned or partly burned coal 
are carried along with the gases, together with sticky 
ash, and are deposited on the flue sheets or tubes. "These 
particles continue to burn after they are deposited and 
for a short time the temperature actually increases. This, 
undoubtedly, makes the slag condition worse. To my 
mind, poor combustion, or incomplete combustion, is 
one of the causes of our trouble. Anything we can do 
to get better, or more complete combustion, will be of 
material help. 

The CO% which goes up to about 12 per cent in its 
passage through the fuel bed is reduced to 8 per cent 
when the top of the fuel bed is reached. Theoretically, 
it should increase to 16 or 17 per cent (ideal conditions), 
but instead, it is reduced. Coming off the top of the 
fuel bed we have unburned gases principally in the form 
of CO and methane. We must have oxygen to burn 
these gases. This means getting air over the fire in some 
manner. To do this properly in a locomotive, we may 
have to redesign the firebox. We must never lose sight 
of the fact that both turbulence and oxygen are two of 
the very essential elements of complete combustion. To 
get turbulence, we need air at high velocity over the 
fire. All modern stoker installations in stationary plants 
have over-fire air provided. 

According to Mr. Kreisinger, the gases coming off the 
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top of the fuel bed contain something like 15 to 17 per 
cent of combustible gases. This is true, regardless of 
the thickness of the fuel bed and regardless of the rate 
of burning coal. Tests at the Bureau of Mines were 
made at fuel burning rates varying from 3 Ib. to 185 
Ib. of coal per sq. ft. of grate per hour. When you try 
to force more air through the fuel bed, instead of getting 
14 or 15 per cent CO; and no combustible gases at the 
top of the fuel bed, the rate of combustion, or the rate 
of burning the fuel, is just increased. The percentages 
of CO; and unburned gases remain about the same. 
This is something to which we should give serious con- 
sideration. 


Cc. M. St. P. & P. 4-8-4 
Freight Locomotives 


(Continued from page 128) 


Low water alarm ......... «eee. Barco Manufacturing Co., Chicago 
Steam-heat gage ............... Ashton Valve Co., Boston, Mass. 
Steam-heat stop valve; steam-heat . 

reducing valve ............... Vapor Car Heating Co., Inc., Chicago 

Typhon horn .............. .... The Leslie Co., Lyndhurst, 

Chime whistle ................. Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 

Bell ringer, King type .......... U. A Metellie Packing Co., Philadel- 
phia, Pa. 

Cab signals with air whistle .... Union Switch & Signal Co., Swissvale, 

Sanders .... eese een Morris B. Brewster Company, Chicaga 

Coal sprinkler. hose avka enk Guerin: -Bacon Mfg. Co., Kansas City, 

o. 

Fuel sprinkler ................ Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 

Headlight; generator, Type E-3-LA Pyle-National Co., Chicago 

Cylinder cocks ..............ss. T-Z Railway Equipment Co., Chicago 

Cylinder and steam chest bush- 

ings; valve bull rings and sec- 
tional combination iron and 
bronze packing rings ......... Hunt-Spiller Manufacturing Corporation 
Boston, Mass. 
Piston rods ............ cesses Standard Steel Works Co., Burnham, 
a. 

Piston-rod and valve-stem packing. 

Diamond Crescent ........... T-Z Railway Equipment Co., Chicago 

Piston bull rings and combination 

iron and bronze packing rings; 
outer rod bushings ........... Hunt-Spiller Manufacturing Corporation 
Boston, Mass. 
Reverse gear ..... estet ereriqe Sted (15) The Baldwin Locomotive Works, 
Philadelphia, Pa. 
(15) American Locomotive Co., New 

Engine bed ...... FOX S neas eis General Steel Castings Corp., Eddystone, 

Crank pins ............. ss. PEINE, Standard Steel Works Co., Burnham, 

Engine truck and trailer wheels.. American Steel Foundries, Chicago 

Siete Steel Works Co., Burnham, 
a 
Driving-wheel centers; Boxpok; 
driving axles; front engine- 
truck axles .................. S Standard Steel Works Co., Burnham, 


a, 
Engine truck (inside bearings)... eneral Steel Castings Corp., Eddystone, 
3 


Roller bearings ................ The Timken Roller Bearing Company, 
Canton, Ohio 
American Steel Foundries, 


Roller-hearing units ............ Chicago 


Trailer truck, Four-wheel Delta.. REM Steel Castings Corp., Eddystone, 
a 
Trailer tires ..........ceeceeuee American Locomotive Co., Railway Steel 
Spring Div., New York 


American Locomotive Co. 


Railway Steel 
Spring Div., New York 


Springs, engine and coil ........ 


Brake, No. 8ET ............... Westinghouse Air Brake Co., Wilmer- 
ding, Pa. 
Lateral motion device; Slid-Guide L 
attachment. ....... eee eee Qs. ‘American Locomotive Company, New 
OTK 
Unit Safety drawbar and Type : 
E-2 radial butter ............. Franklin Railway Supply Co., Inc.. New 
ork 
Lubricators: 
Left side, unlagged .......... (15) Detroit Lubricator Co., Detroit, 
Mich, 
(15) Ohio Injector Co., Wadsworth, 
Ohio 
Right side, lagged ........... (30) Sram Manufacturing Co., New 
ork 
Lubrication .......e see ee eee ee Memite Div. Stewart-Warner Corp., 
Chicago 
Lubricator, flange ......... Morris. B. Brewster. Company, Chicago 
Force-feed pump lubricators Westinghouse Air Brake Co, Wilmer- 


ding, Pa. 

Air pump line and generator sup- 
ply and operating valves 
Flexible metallic conduit. between 


usn New York 


Walworth Company, 
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engine and tender ............ Barco Manufacturing Co., Chicago, Ill. 
Tender: 


Rectangular water bottom ..... General Steel Castings Corp., Eddystone, 
a. 
Truck frames .......... ..... General Steel Castings Corp., Eddystone, 
a. 
Wheels. «olere rr ys (16) American Steel Foundries, Chi- 
cago 
(14) Standard, Steel Works Co., Burn- 

Axles ..... tirn pekte EES vs Standard p ^ Works Co., Burnham, 

Roller-bearing units .......... American Steel Foundries, Chicago 

Roller bearings .............. SKF Industries, Philadelphia, Pa. . 

Journal boxes ............ eee National Malleable and Steel Castings 
Co., Cleveland, Ohio 

Springs ........ccceee ev eeeee American Locomotive Co., Railway Steel 
Spring Div., New York 

Side bearings ................ A. Stucki Co., Pittsburgh, Pa. 

Coupler, A. A. R. ........... Bückeye Steel Castings Co., Columbus, 

io 

Uncoupling rigging, Imperial i 

type B y T OE E AE Union Metal Products Co., Chicago 
Draft gear ........... eee eee W. H. Miner, Inc., Chicago 
Simplex unit cylinder clasp . 2 

brake 1... essere fee American Steel Foundries, Chicago 
Tank steel ...... ccc cece eee . Bethlehem Steel Co., Bethlehem, Pa. 
Tank valves, tank hose coupler 

and strainer ...........006- T-Z Railway Equipment Co.. Chicago 

Tank hose ........ eee Hewitt Rubber Corp., Buffalo, N. Y. 

Tank drain plugs ..... EOM The Prime Manufacturing Co, Mil. 
waukee, Wis. 

Water-level indicator ......... Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., Bridge- 
port, Conn. 

Back-up lamp ............... Pyle-National Co., Chicago 


Air Resistanee 


Of Trains 


(Continued from page 133) 
and L, is the length of the car portion of the train. 
It is evident from Fig. 4 that a straight line corre- 
sponding to a formula 


Ke = 0.00245Pe (Le/100) 


would still be within the region of the quadruple points 
and, according to what was stated previously, could be 
justified as a coefficient for standard-car resistance. 

Regarding the intersection of both the curve and 
straight line with the vertical ordinate line correspond- 
ing to zero length of cars, the first, for locomotive and 
tender alone, is Kr = 0.266, corresponding to a = 
0.00194, and the second to Kz = 0.274, corresponding to 
a = 0.002, which is very close to the foregoing and is 
exactly the coefficient given by Cole in the Locomotive 
Handbook.5 Thus, for standard locomotive and stand- 
ard cars, the simplified formula 


K = 0.002AL + 0.00245Pe (L/100) 


can be applied, where A; = frontal area of the loco- 
motive, sq. ft.; P, — perimeter of the car from plane of 
top of rails over car to plane of rails on the other side of 
the track, ft.; and L, = length of the car portion of the 
train, ft. 

Therefore, the simplified formula for the air resistance 
of the standard train is 


= [0.002Ar + 0.00245Pe (Le/100)] V? ......... {21} 


Tn the opinion of the author formulas [20] and [21] 
have the same justification as the formulas which include 
exponential values of L, but he would not recommend 
the extrapolation for longer standard trains of either of 
the two until further wind-tunnel tests or data from ac- 
tual tests are available. Formulas [20] and [21] have 
the advantages of being simpler, and in the light of the 
foregoing speculations, these two formulas should be 
given preference. Formulas [10], [11], [13], [14] and 
121] are recommended by the author for air resistance of 
streamlined, power car, and locomotive-driven trains, and 
trains of standard cars driven by standard locomotives. 


“Locomotive Handbook," American Locomotive Company, New York, 


we Y., 1017, p. 20. 
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EDITORIALS 


Lightweight Driving 

Parts Needed 

In a paper discussing the general subject of rail 
damage and the relation of locomotives thereto, D. S. 
Ellis, chief mechanical officer, Chesapeake & Ohio, 
said at the March meeting of the Western Railway 
Club that, with modern high operating speeds, par- 
ticular attention must be paid to locomotive design 
details to minimize dynamic augment as affected by 
the following factors: (1) Underbalanced reciprocat- 
ing weight; (2) unbalanced revolving weight; (3) 
couples produced by piston thrust on the crank pins and 
by lateral differences in the vertical planes of recipro- 
cating weights and their counterbalances in the wheels ; 
(4) variations in wheel loads due to static weight, 
spring deflection with consequent load transfer, center 
of gravity, and rail elevation. 

As regards the possibility of reducing the weight of 
reciprocating parts by the use of high-tensile alloy steel 
vs. plain carbon steel, Mr. Ellis quoted figures for two 
different classes of 4-4-4 type locomotives in which the 
reciprocating weights were reduced from 870 lb. to 
798 ]b., or 8.3 per cent, for one locomotive, and from 
1,090 Ib. to 1,003 Ib., or roughly 8.0 per cent for the 
other locomotive. The corresponding reductions in 
dynamic augment were 7.7 per cent for one locomotive, 
and 10.9 per cent for the other. Mr. Ellis strongly 
urged the instruction of mechanical-department super- 
visors and mechanics in the proper use and treatment 
of the alloy-steel locomotive motion work parts if satis- 
factory results are to be secured. 


Fewer Car Loads 
Transferred at Chicago 


What can be accomplished through co-ordinated efforts 
in solving a more or less difficult problem is well illus- 
trated by the results attained in reducing the number 
of freight-car loads transferred in the Chicago district 
due to defective equipment. In 1924, almost 12,000 
car-load shipments were transferred at this terminal on 
account of being loaded in equipment which was unfit 
to run. At an estimated transfer cost of $25 per car, 
exclusive of claims, this represented a loss of practically 
$300,000. An intensive drive, sponsored by the Chi- 
cago Car Interchange Bureau, brought both shippers 
and railroad car inspectors to realize the seriousness 
of this loss, and the number of car loads transferred 
was gradually reduced, year by year, until a record was 
reached of only 52 cars in 1935, this number subse- 
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quently increasing to 104 cars in 1936 and 108 cars 
in 1937, In the latter two years adjustments of loads 
on open-top cars on account of non-compliance with 
A. A. R. loading rules increased from 377 to 616. 

One of the most effective remedies adopted to reduce 
load transfers was the development of mobile repair 
units which enabled the Chicago bureau to make load 
adjustments without necessitating the handling of de- 
fective cars to the repair tracks. The desirability of 
further extension of this work and also educational ef- 
forts among shippers and car inspectors is shown by 
the slight increase in load transfers and adjustments 
in 1936 and 1937, an increase which is only partly 
chargeable to the increased number of revenue cars 
handled through the terminal. Since the total cost of 
transferring cars includes not only a direct average 
labor charge of approximately $25 per car, but ex- 
tensive damage claims due to the extra handling of ma- 
terials, delays of 12 to 36 hrs. in reaching the market, 
etc., it is evident that too much care cannot be exer- 
cised in making sure that, so far as possible, every car 
loaded is in suitable condition to proceed to destination 
and that the shipment is loaded in strict accordance 
with the A. A. R. rules. 


Inadequate Enginehouses 
Hamper Operation 


Modern motive power with all of its refinements is 
relatively expensive to buy and, to secure a maximum 
return on the investment, requires a high continuity 
of service and minimum time away from its regular 
assignment. A large percentage of locomotive out-of- 
service time is chargeable to conditioning operations at 
engine terminals and, regarding this phase of loco- 
motive maintenance, W. J. O'Neill, superintendent 
of motive power, Western Pacific, recently made some 
pertinent comments. 

In a paper before the November meeting of the 
Pacific Railway Club, Mr. O’Neill said: “Speaking of 
maintenance, mechanical forces have handled and are 
still handling modern locomotives in enginehouses that 
were built for smaller power. Stalls and pits are too 
short; doors cannot be closed because tanks extend 
out over the pits; and, in order to drop driving wheels, 
the tenders must be cut off so as not to block the track 
on each side. Stalls and pits of the proper length, drop 
pits or drop tables for engine-truck, driver, trailer and 
tender-truck wheels should all be considered, including 
suitable shop equipment and machine tools to handle 
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all kinds of enginchouse repairs. Railroads should con- 
sider these as they do laying heavier rails, enlarging 
tunnels, strengthening bridges, ballasting track, and 
providing longer and larger tables.” 

In further emphasizing the need for adequate drop 
pits, Mr. O'Neill said: “Enginchouses that have Whit- 
ing drop pits, or hoists, or other similar devices of 
modern construction are very fortunate. These greatly 
facilitate dropping all locomotive wheels. Railroad 
executives must listen to the pleas of their engine- 
house foremen for modern enginehouse facilities and 
grant the expenditures necessary for these, otherwise 
locomotives cannot earn a fair return on the invest- 
ment due to the fact that they are off duty too much 
of the time while antiquated enginehouse equipment is 
being used to condition them for further service.” 

While many intermediate enginehouses have been 
closed and marked improvements effected at certain 
others, a large number are still quite inadequate to con- 
dition and turn modern motive power with the prompt- 
ness essential to efficient operation. The question may 
be asked: Why are not necessary improvements made ? 
The presiding officer at the meeting referred to said 
that this question reminded him of one once put to a can- 
didate for a job as policeman. In the oral examination 
given this Irishman, he was asked, “What are rabies 
and what can be done about it?" to which he replied 
“Rabies are Jewish priests and nothing can be done 
about it." 

In the present state of railway finances, it is largely 
true that "Nothing can be done about it," except pos- 
sibly to study conditions thoroughly and develop careful 
estimates of cost savings which can be effected by the 
installation of improved enginehouse facilities and 
equipment when business conditions improve. In the 
meantime, enginehouse forces, including both super- 
visors and workmen will continue as they have in the 
past to exercise notable ingenuity, resourcefulness and 
good mechanical judgment in getting the best results 
with enginehouse facilities available. 


The Payroll 
Distribution 


Comment is occasionally heard from railway employees, 
in the ranks of the mechanical department and else- 
where, indicating resentment at the fact that some rail- 
way officers have been paid salaries as high as $100,000 
per year. Such comments imply that, if the executives 
' were paid only what they were worth and all of the 
other employees were paid what they actually earned, 
the railroads would be much better off and presumably 
so would the employees. 

The question of the fairness of the distribution of 
compensation among railway employees for their labor 
is not one which can be discussed in absolute terms; 
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it can be discussed only in relative terms. There is no 
basis on which to determine positively just how much 
a railway executive of wisdom and ability may be worth 
to the owners of the property which he manages, to 
its employees and to the public which it serves. It 
hardly seems probable that any specific figure, either 
below or above $100,000 per year, can arbitrarily be 
set as marking the limit beyond which, under all cir- 
cumstances, a corporation will be paying more than the 
right man in the right place is worth. 

But it is not the purpose of this discussion to con- 
sider that point. It is proposed here to bring out 
certain facts which, from the standpoint of the greater 
proportion of railway employees, are more pertinent in 
relation to the dissatisfaction many of them from time 
to time feel with their lot. The first fact is that the 
question of what should constitute the limit of execu- 
tive salaries is of purely academic interest. On August 
1, 1937, an increase in pay amounting to five cents an 
hour became effective for approximately 800,000 non- 
operating railroad employees. This has been estimated 
to involve an additional payment of $98,000,000 a year 
in wages to those employees—an average of about $120 
to $125 a year per person. 

It would be extremely difficult, if not impossible, to 
determine statistically how much could be saved if the 
salaries of all executive officers were limited to any spe- 
cific figures. Let us assume, therefore, that the rail- 
roads were to dismiss all of their executive officers 
(those whose salaries are charged to general expense), 
including presidents, some vice-presidents, the account- 
ing officers and corporate officers, so that their com- 
plete salaries and expenses were available for other 
purposes, and then let us assume that the amount thus 
saved were to be distributed among the 800,000 non- 
operating employees. Each of these employees would 
receive a further increase of $19 per year, or $1.58 per 
month. It is obvious that an even more insignificant 
amount would be involved if there were available only 
the amount of “excessive” salary received by the higher- 
paid executives, no matter how the term “excessive” 
might be defined. 

As a practical matter, therefore, employees among 
the 800,000 who are dissatisfied with their lot will have 
to look elsewhere than to the "excessive" compensa- 
tion of railway executives as a possible source of wage 
readjustment. On October 1, 1937, an increase in pay 
of 6.6 per cent became effective for the train-service 
employees. For the 254,000 employees in these groups 
the amount of this increase was estimated at about $35,- 
000,000 per year, or an average of $135 to $140 per 
year per person. 

But during the past five or six years the road-serv- 
ice groups have, in effect, already acquired a gradual 
increase in compensation as the result of the growing 
spread between the time for which they are paid and 
the actual time worked. For 1937 this spread amounts 
to one-third in the average rate per hour of all road- 
service trainmen and enginemen. This leaves out of con- 
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sideration all compensation for overtime and construc- 
tive allowances. Thus, road passenger conductors, whose 
rate for the straight time paid for averaged 97 cents 
per hour during 1937, were actually paid an amount 
which equals $1.54 per hour of straight time actually 
worked—a difference of 59 per cent. On the same 
basis, road passenger enginemen, whose straight-time 
rate per hour paid for was $1.32 an hour, actually re- 
ceived $1.91 an hour for the straight time actually 
worked, a difference of 4417 per cent. The 160,000 
road-service train and engine employees, with an aver- 
age rate of 86 cents per hour of time actually paid for, 
were paid at the rate of $1.16 per hour of time actually 
worked. 

The straight time for which these 160,000 highly 
privileged employees were paid, but for which they did 
no work cost the railroads $83,000,000 in 1937. This 
is 84 per cent as much as the amount required to meet 
the recent increase of the 800,000 non-operating em- 
ployees—about 4 cents an hour or better than $100 a 
year for each of them. 


Impressive Advances 
In the Welding Art 


A study of the trends of application of metallic arc 
welding reveals that the impressive advances made in 
this art have affected many economies in the mainte- 
nance of motive power and rolling stock, as well as in 
the construction of rolling stock. Welding has ceased 
to be an incidental tool restricted to a limited field of 
minor applications, and has acquired the status of an 
essential fabricating method which is responsible for 
numerous long-range economies in the railway field. 
It required some forty years of intensive study to 
make this process suitable for assembling structures in 
which safety and dependability is of vital importance. 
The great obstacle was that liquid steel, while passing 
through the arc, picked up harmful elements from the 
atmosphere so that the weld zone did not equal the full 
strength of the adjacent parent metal. This obstacle 
has been overcome by coated electrodes. It has become 
possible to deposit weld metal which is 100 per cent 
as sound and strong as the material which it joins. 
Thanks to this refinement in the process, the design- 
ing engineer can figure his weld as being the strongest 
portion of his structure instead of a zone of reduced 
strength as in the early days of the art. This develop- 
ment is the real basis of important design trends of 
recent years. The advantage gained by arc-welded con- 
struction with modern welding materials and control 
methods is that designing engineers are relieved of 
former restrictions and can make almost any disposi- 
tion of metal which they desire in their structures. 
Within the past few years, the railroads have made 
significant advances in the welding of rolling stock 
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which, together with the application of high-tensile 
low-alloy steel and careful distribution of metal in 
the underframes and superstructures, have permitted 
considerable reduction in tare weight. Many of the 
recently built locomotives have been constructed with 
welding liberal applied to the firebox, combustion 
chamber and barrel courses. One experimental loco- 
motive boiler, that on the Delaware & Hudson, is 
completely welded. 

The composite result is a new order of achievement 
in production and maintenance of motive power and 
rolling stock, a movement which has progressed far 
enough to establish itself soundly and firmly. Although 
the coated electrodes cost more per pound than bare 
wire, their sales have increased in volume approxi- 
mately 700 per cent since 1933. Engineers in charge 
of design and maintenance of motive power and roll- 
ing stock have been quick to realize the saving effected 
by the application of welding, and it is only reasonable 
to expect that this art will find even more extended use 
in the railway industry. 


New Books 


RESISTANCE TO HEAT CHECKING OF CHILLED IRON 
Car WHEELS, AND STRAINS DEVELOPED UNDER 
Lonc-ConTINUED APPLICATIONS OF BRAKE SHOES. 
A report of an investigation conducted at the Engi- 
neering Experiment Station, University of Illinois, 
in cooperation with the Association of Manufacturers 
of Chilled Car Wheels, by E. C. Schmidt and H. J. 
Schrader. Published as Bulletin No. 298 of the 
Engineering Experiment Station, University of 
Illinois, Urbana, Ill. 50 pages, 6 in. by 9 in., paper 
bound. 

The investigation, the results of which are presented 
in this bulletin, was undertaken primarily to study the 
effects of long-continued applications of brakes upon 
the treads of chilled iron car wheels, particularly in 
regard to the development of heat checks, cracks, and 
brake burns. The secondary purpose was to determine 
the strains and the stresses set up in a wheel under 
such brake applications. 

Repeated brake applications were made to six differ- 
ent wheels for a total of 5,400 travel-miles of brake 
application. These tests equalled the braking effect 
of a freight-car weighing 68 tons traveling at a speed 
of 15 to 25 miles per hour down grades as steep as 
4 per cent. Each application was continued for a 
travel distance of 20 miles. It was found that brake 
pressures exceeding 3,000 Ib. caused the wheel treads 
to show cracks of such size that the wheel would be 
discarded from service. The repeated tests, including 
270 brake applications, showed that lower brake pres- 
sures did not damage the tread. Results of these tests 
throw new light upon wheel damage caused by moun- 
tain grades, and also by sticking brakes. 
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Gleanings from the Editor’s Mail 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


But It Is a Business ! 


Twelve years’ experience as railroad machinist left me with 
no business sense of profit and loss. Material charges, sources 
of supply, payrolls, overhead and accounting costs meant noth- 
ing to me. A mechanic, or a machine, was just something to get 
work done with. What little planning I did was for the purpose 
of making a record, or from just intense interest in the work, 
and many times just plain showing off. 


Don’t Antagonize Railroad Fans 


The emotion aroused in a great majority of onlookers by the 
mere passing of engines and trains is clear proof that railroad 
equipment still has a very strong sentimental attraction for the 
general public, and it is distinctly up to the railroad managements 
to capitalize upon that fact to the utmost, even if such action 
involves a little extra “trouble,” or a more courteous attitude 
toward so-called “nuisances.” After all the railroads have been 
through in the last decade, and in view of the more or less 
gloomy outlook for the future, it would seem obvious that no 
possibility of acquiring new friends or of retaining old ones 
should be neglected. I know very well that those laymen who 
formerly showed more than ordinary interest in American rail- 
road equipment and operation were too often regarded as in- 
quisitive intruders and sometimes treated with positive rudeness. 
No valid excuse can be offered for the existence of such an 
attitude toward potential friends today. While it is true that 
people without a thorough understanding of the exigencies of 
railroad work will sometimes make unreasonable requests, such 
cases must be handled with tact; if ill feeling is to be prevented. 


Cultivating the Younger Generation 


Your indorsement of plant visitations, etc., by groups of school 
children should be pondered in some official circles. How many 
railroad officials grasp the real significance of securing and hold- 
ing the enthusiastic support of the growing generation? When- 
ever and wherever the opportunity presents itself, these young 
people should be imbued with the idea that the railroads are not 
a decadent institution, in order to counteract the propaganda 
that flows ceaselessly from competitive sources. This propa- 
ganda has, unfortunately, already infected too many present-day 
grown-ups. If the infection can be spread to a majority of 
our ‘future citizens, then indeed the cause of the railroads will 
be irretrievably lost. Some years ago, one of the English main 
lines began a campaign intended to awaken the interest and en- 
list the sympathy of “boys of all ages." In addition to running 
cheap excursions at intervals from various points on the system 
to the central locomotive workshops, this company has published 
a unique series of illustrated booklets dealing with its locomo- 
tives and various phases of railroad construction and operation. 
Approximately 200,000 copies of these have been sold at a price 
of 25 cents each. It is doubtful if any immediate pecuniary 
profit has been made on the publications, but who can estimate 
their ultimate value to the company ? 


144 


Deep in the Rut 


Perhaps the various departments have gotten into ruts so 
deep they can no longer see what the other fellow is doing, as 
it is readily apparent that acts to effect economy in one depart- 
ment can become the cause of excessive expense elsewhere. 
Have the specialized habits of years caused a wrong viewpoint? 


What Do These Services Cost ? 


There are two special services railroads are furnishing their 
patrons for which no extra charge is being made, and I have 
been wondering what their cost is per year to the railroads. 
One of them is air conditioning of railroad passenger train 
equipment. Don’t you think it would be interesting if one could 
know what the total cost to a railroad per annum is for the 
maintenance per unit of equipment, equipped with air-condition- 
ing apparatus? All the cost should be considered, including the 
expense of all employes—labor and material, expegse accounts, 
etc., even to that of the special men assigned to engineer and 
supervise it. Another item I have in mind is furnishing special 
equipment for special loading, such as cement cars, automobile 
cars equipped with automobile loading devices, special container 
cars used for hauling dolomite, lime and other similar materials. 
What expense are these to individual railroads, including up- 
keep costs and the cost of cars lying idle waiting, because they 
cannot be used for other purposes? If the annual cost of these 
items were known, no doubt it would be helpful and would be 
useful many times. Shippers are obtaining the use of such 
equipment without any additional cost, and why should one 
shipper be furnished with special conveniences for his shipments 
and another denied, without any additional cost? 


Special Attention Should Be Given 
to Cutting Tools 


One very important factor in connection with machine tool 
operation in railroad shops receives too little attention. I refer 
to proper equipment and personnel adequately to take care of the 
heat treatment, repair and resharpening of cutting tools. In 
my opinion, every railroad shop should have a thoroughly 
trained heat treater. Many of the steel companies are more 
than willing to co-operate in training such a workman. Too 
often a "run of mine" blacksmith poses and is accepted as 
thoroughly proficient in this line of work. In all fairness to the 
blacksmith, unless he has made a thorough study of this subject, 
he is not qualified to harden and temper modern high speed 
steel tools, which will perform at their maximum efficiency. 
A capable heat treater is the first essential. His department 
should have temperature controlled furnaces and proper draw- 
ing baths, all equipped with pyrometers. The pyrometers should 
be checked at least every 60 days to insure their accuracy. After 
hardening and drawing, all tools should be checked, preferably 
on the Rockwell hardness tester, before placing in service. A 
properly hardened and tempered high speed tool should test 
from C 62 to C 65 Rockwell. The tool room should be equipped 
with several types of tool and cutter grinders properly to sharpen 
the various sizes and shapes of cutting tools. The number oí 
workmen in this department should be sufficient to maintain 
sharp tools at all times, regardless of how large the general 
force may be. Unfortunately, quite frequently the proper care 
of tools is given second place to production. This is basically 
wrong, as good production can only be obtained with properly 
maintained cutting and machine tools. 
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THE READER’S PAGE 


Failure of 
Lecomotive Parts 


To THE EDITOR: 

A section of the report by the Committee on Loco- 
motive Construction at the 1937 meeting of the Me- 
chanical Division was concerned with the failures of 
axles and crank pins. In the Daily Edition of the 
Railway Age for June 18, 1937, page 1004D96, you 
showed the results of a questionnaire covering the period 
January 1, 1931, to December 31, 1936. Twenty-nine 
representative railroads out of 38 sent in returns. The 
distribution of failures by location on the axles and 
crank pins was as follows: 

A 


AXLES 
13.9 per cent occurred in the wheel fit 
86.1 per cent occurred outside of the wheel fit 


Crank Pins 
30.7 per cent occurred in the wheel fit 
69.3 per cent occurred outside the wheel fit 

From this it is evident that the greater proportion of 
these fractures should have been detected while they 
were still in a progressive state. 

It also appears that 90.1 per cent of all axle failures 
were main driving axles and also that main crank pin 
failures constituted 78.4 per cent of all crank pin failures. 
If special efforts could therefore be made to locate pro- 
gressive fractures on main driving axles and main crank 
pins occurring outside the axle fit and pin fit, a very 
large percentage of the failures in service could be pre- 
vented. 

Does this not suggest a device or method perfected 
to the point that will preclude errors due to visual 
inspection and the fallibility of the inspector—a device 
or method so perfected that each and every one of these 
progressive fractures occurring outside the fit will be 
detected before a break occurs? Here is a challenge to 
designing engineers and scientists. 

One railroad has practically eliminated service fail- 
ures by the simple expedient of applying a service age 
limit to their main pins and axles. Five years, ex- 
dusive of storage, condemns all passenger main axles 
and all main pins. Since this has been in effect the 
du rid of failures on this road has been remarkably 
ow. 

Anent F. H. Williams in the Railway Mechanical 
Engineer, the following observations from various per- 
sons, all practical, have been made to this observer: 

"Tool marks are one of the factors in fractures, where 
the volume. of material is low. As the volume of ma- 
terial increases, the same depth of tool marks as a frac- 
ture factor decreases in the same ratio as the volume 
of material increases." 

“Mr. Williams is correct. Sloppy work should not be 
condoned. Refinements in surface finish at known crit- 
ical points pay dividends in longevity." 

"Unless the finish is sloppy, ordinary tool marks are 
seldom more than .003 in. deep. A deep tool mark is 
undoubtedly a factor in a fracture, if it should happen to 
coincide with the axis of fatigue stress." 

“Mr. Williams—the answer to metallurgists’ prayers." 

“Attributing fractures to tool marks—in some cases 
such are unquestionably the cause, but the inertia effect 
when shutting off at high speed or drifting to any con- 
siderable extent at speed, is a much more serious phase 
of the problem.” 
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*One must admire the pioneering urge. All pioneers 
meet resistance, but there is no denying the íact that 
pioneers take us out of the rut, stir the imagination and 
procreate new thought, sometimes in fallow fields." 

“Mr. Williams is blazing a new trail. One can paral- 
lel a blazed trail and arrive at the same destination." 

"Laboratory findings do not always work out as ex- 
pected in the crucible of operating conditions." 

"Elimination of tool marks would remove this con- 
troversial bone of contention from the picture. To take 
the position that any one factor should bear the onus 
of the fracture is untenable." 

"Constant striving for improvement is often acceler- 
ated by pioneers going tangent to accepted practices." 


FRANK W. ALWARD. 


Floating Liners Eliminate 
Thermal Checks in Wheel Hubs 


To THE EDITOR: 

On page 410 of the September, 1937, issue of the 
Railway Mechanical Engineer, General Foreman asks: 
“What causes thermal checks at the hubs of engine- 
truck wheels?" Several years ago we had the same 
trouble with thermal checks resulting from hot engine- 


Floating hub liner for engine-truck and trailer wheels 


truck wheels caused by excessive hub friction. Such 
trouble resulted in many engine failures and delays, and 
the maintenance expense of replacing brasses and lateral 
rings was high. 

To eliminate such failures we cut down the resistance 
on the rocker rigging on some of our engines, squared up 
the frames and jaws, and applied floating lateral rings 
made from 34-in. boiler plate as shown in the drawing. 
We also made an oil cup out of 314-in. pipe to lubricate 
the floating rings with engine oil. When we applied a set 
of floaters we gave the wheels 14-in. lateral. 

We now have all of our passenger and freight locomo- 
tives equipped with such floating liners. This has prac- 
tically eliminated hot boxes on engine-truck and trailer 
boxes, but when hot boxes are reported, it is the packing 
that is the source of the trouble. 


CrAupE J. McCreapy 
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Box car underframe in the welding jig which 
provides for down hand welding exclusively 


With 


the 


Car Foremen and Inspectors 


One of the new Union Pacific 50-ton box cars equipped with a welded allo y-stcel underframe 


New U. P. Cars Have 


All- Welded Underframes 


The Union Pacific is building 1,900 50-ton, lightweight, 
steel-sheathed box cars, of a modified A. A. R. design 
with all-welded underframes, in the Omaha, Neb. and 
Portland, Ore. shops of this road. 

The cars are of moderate lightweight construction, 
weighing 39,300 lb. The car bodies are of alloy steel 
with the exception of the center sill, safety appliances, 
and a few heavy-section brake forgings. The trucks 
are the double-truss spring-plankless type with one-wear 


The welded underframe made of 
high-tensile alloy steel 


wrought-steel wheels and high-tensile cast-steel side 
frames and bolsters. The bottom connection does not 
pass through the truck bolster. These trucks weigh 
approximately 13,400 lb. per car set. 

The underframes are welded throughout, and are being 
furnished by The Ryan Car Company, Chicago. They 
are of Cor-Ten steel with the exception of the center 
sills, which are open-hearth steel, A. A. R. Z-26 section. 
The strikers are fabricated and welded to the center 
sill. They are designed to accommodate the Union Metal 
Products Company's lightweight centering device. The 
front draít lugs are drop forgings with the key slot rein- 
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forcement projecting through the sill and welded to the 
center sills. The body-bolster center fillers are high-ten- 
sile steel castings, heat-treated and riveted to the center 
sills and body center plates. The body center plates are 
drop forgings, welded to the center-sill lower flanges. 


The body bolsters are pressed pans, welded together 
to form a box section and welded to the sills. They 
have a reinforcing splice plate welded across the joint 
on top. The crossbearers are a box section built up of 
angles and plates and are welded to the center sill. 
They have a splice plate on the bottom with center-sill 
spreader angles attached. The crossties are 4-in. rolled 


channels with square ends welded to the center sills and 
side-sill reinforcements. The floor stringers are channel 
pressings with the bolster and crossbearer attachments 
pressed on the ends. The brake system brackets are all 
welded to the underframe. 
. The underframes are being built, at the Ryan plant, 
where all welding is done in a down-hand position. This 
involes the use of revolving jigs on both sub-assem- 
blies and the complete underframe. 

The car sides, made of Yoloy and Cor-Ten steel, are 
furnished by the Youngstown Steel Door Company. The 
sheets are .067-in. thick. Five hundred car sets have, 
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16 per car, 3-in. 5.1-lb. open-hearth steel Z-posts and 
1,400 cars have 3-in. 4.3-lb. high-tensile Z-posts. The 
corner posts are 245-in. pressed W-sections of high- 
tensile steel. The side plates are ?4g-in. W-section, 
7.8-lb. per foot, copper-bearing open-hearth steel rolled 
in a Yoder mill. The side-sill angles are 6-in. by 3/5-in. 
by %4-in. Yoloy steel. 

'The doors, furnished by the Youngstown Steel Door 
Company, are equipped with bottom lift fixtures. The 
door sheets are made of 14-gage (.077 in.) high-tensile 
steel. The roof is the Murphy solid-steel type, made 
of 16-gage Cor-Ten (.06-in.) sheets with Z$-in. low 
seam caps. 

The car body is lined throughout with a ™%-in. ply- 
wood ceiling, 25/32-in. side and end lining, and 134-in. 
decking. The floor at the door opening on 1,800 cars is 
bagac and 100 cars are equipped with Chicago Hutchins 
steel plate. The ends are the Union Metal Products 
Company's Dread-naught with 542-in. top sheets and 
34 -in. bottom sheets, of Man-Ten steel. 

These cars, assembled in the railroad's shops at Omaha 
and Portland, are painted with chromate primer and 
finished with iron-oxide synthetic freight car paint. Load 
deflection and impact tests, conducted by the railroad, 
are said to have proved the satisfactory character of 
this car design and the construction methods incor- 
porated. 


Testing the D-Bodies 
Of Metallie Joints 


By A. Skinner* 


Metallic joints used in steam heat connections between 
passenger cars are subjected to alternate high steam pres- 
sures and condensation which sometimes cause the main 
D-body sections to rust through or crack, with resultant 
failures in service. Even when failures do not result, 
these weakened and defective D-bodies often find their 
way back into service in repaired metallic joints where 


Device used in testing the D-bodies of metallic steam-heat connectors 


they again present the hazard of interruptions in steam 
heat service. To avoid this possibility, the device illus- 
trated provides an effective means of testing all D-bodies 
before being assembled in overhauled metallic joints and 


* General foreman, A. T. & S. F., Corwith, Ill. 
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thus assuring that they are in good condition for an ex- 
tended period of further service. The device is primarily 
a car department tool used by steam fitters and should 
be located at or adjacent to the coach yard tracks. 

The appearance of the testing device before applica- 
tion of a D-body is shown in Fig. 1. The device con- 
sists essentially of two steel D-body supporting posts 
R and L mounted on base plate B, and bracket r which 
carries a. small air-cylinder C designed to hold the D- 
body against suitable gaskets in the supporting posts 
while air pressure for testing purposes is applied through 
a flexible rubber hose connection to one of the posts. 
The base plate B is 5g in. by 6 in. by 25 in., being bolted 
at a convenient place on the work bench adjacent to an 


View showing how a soap-suds test is made on this device 


air supply line. Each of the steel supporting posts is 
25$ in. in diameter by 3 in. high, being equipped with 
X&-in. rubber gaskets secured to the upper surfaces by 
set screws which pass through the rubber and are 
threaded into the posts. Post R is fixed in position, 
being secured to the bottom plate B by 3¢-in. countersunk 
head stove bolts. This post has an air port drilled hori- 
zontally near the bottom and connecting with a vertical 
port which passes through the center of the gasket and 
set screw. Post L is adjustable horizontally to accom- 
modate slight variations in the length of D-bodies by 
means of a slot shown in the illustration and a 15-in. T- 
head bolt. 

Bracket U is also made of 5¢@-in. steel, 6 in. wide by 
1714 in. high, over all, and is fastened securely to base 
plate B and the work bench by means of four bolts 
through one leg of the U as illustrated. The upper leg 
of the U carries a 6-in. by 6-in. cylinder C rigidly bolted 
in an inverted position so that the application of air pres- 
sure will cause the piston to move downward and hold 
the D-body firmly against the rubber gaskets on the sup- 
porting posts. While the piston is in this position, air 
at the same time passes down through a port in the 
piston rod into the 1%-in. horizontal nipple and 3á-in. 
rubber hose connection to the bottom of supporting post 
R. 

Air is supplied to or exhausted from cylinder C and 
supporting block R by means of a three-way valve, the 
handle of which is shown at V. The amount of air pres- 
sure admitted to the cylinder is controlled by the oper- 
ator using this 3-way valve and ordinarily does not ex- 
ceed 45-Ib., which is more than enough to indicate any 
leak when the D-body is given a soap suds test. The 
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actual operation of making a soap suds test of a D-body 
using this device is shown in Fig. 2. 


Improved Coffing Hoist 
Reduces Lifting Hazards 


The Coffing Hoist Company, Danville, Ill., is now offer- 
ing to the railroads, and general industry, an improved 
design of Safety-Pull hoist which is said to reduce or, 
in fact, practically eliminate hazards in lifting and pull- 
ing operations. It is designed on the ratchet-and-pawl 
principle, which permits using the hoist in a variety of 
positions, including those with limited head room. 

Among the safety features incorporated in this hoist, 
as now designed, is the push-button control. When the 
load has been elevated and it is desired to lower the 
hoist, the operator simply pushes in the button and the 
hoist's action is reversed. This control also acts as a 
safety stop; if the worker's hand should slip off the han- 
dle while operating, this device automatically and posi- 
tively locks the handle before it can revolve or cause 
any damage. 

Two other separate safety stops prevent the handle 
from whirling around and causing injuries to workmen. 
An intermediate locking pawl works alternately and in- 
termediately with the main locking pawl and enables the 


Applying a generator belt with a Coffing Safety-Pull hoist 


load to be stopped in locking position at half the length 
of the regular stroke. This added pawl also serves as 
an extra safety. In the case of excessive overloads, the 
handle bends before any other part of the hoist will give. 
This serves as a warning to prevent the chain from 
breaking or hooks from straightening out and dropping 
the loads. The hoists weigh from 14 to 150 Ib. and are 
made for loads from 34 to 15 tons. Each hoist is fac- 
tory tested to lift 100 per cent overload. 

'The uses to which this hoist may be put in railway 
service are numerous, including all sorts of lifting and 
pulling jobs in both locomotive and car repair work. 
It is perhaps most widely used by car men in connection 
with lightweight steel frames set up over trucks to assist 
in truck dismantling and assembling operations, as de- 
scribed in the March Railway Mechanical Engineer, page 
110. 

The versatility of this hoist in pulling operations is 
nowhere better indicated than by its use in applying gen- 
erator belts, as shown in the illustration. However, 
where a large amount of this work of applying or ad- 
justing either flat or V-belts has to be done, a somewhat 
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lighter and simpler adaptation of this hoist has been 
developed. This ratchet-lever puller, with a capacity of 
two tons and weighing only 12 lb., has a free-chain fea- 
ture for quick hook adjustment and two feet of Diamond 
chain of 5$ in. pitch. A C-clamp hook is used for at- 
taching the hoist to the truck sill on the end of Pullman- 
type trucks. For other types of drives, special adapters 
may be furnished and in some cases an ordinary grab- 
hook chain is used. If two feet of chain is not ample, 
more chain can be added to suit conditions. Like other 
Coffing hoists, this one requires little head room; there- 
fore, it is also well adapted for installing and repairing 
air-conditioning equipment. 


How to Stop Sweating of Steel 
Box Cars— A Suggestion 


By R. H. Salter 


Steel box cars have a tendency to sweat on the inside 
when loaded with warm lading during the cold weather, 
causing considerable annoyance to shippers as well as 
expense to the carriers. It is the purpose of this article 
to define the cause of sweating of steel box cars, to 
point out a few of the results of the condition, to discuss 
briefly what has been learned by experience with a sim- 
ilar situation and what correctional methods were ap- 
plied in that situation, and finally to suggest a remedy 
for sweating of steel box cars. 

At the outset we must bear in mind that the sweating 
of the interior of steel box cars is purely an atmospheric 
condition, or put in other words, the moisture which is 
precipitated comes from a certain and given amount of 
air which is locked inside of a very tight car. In the 
northern sections of the country, winter weather condi- 
tions with temperature at zero degrees or even lower 
and humidity -at close to 100 per cent are common. 

Shippers often find it convenient to load their product 
promptly and even before it has had time to cool. This 
may be due to brisk sales and limited warehouse facili- 
ties. Consequently, manufactured commodities are some- 
times loaded at temperatures of 100 deg. F. or even 
higher. Loading operations require periods of time of 
varied duration, and during these periods the car doors 
are open. The presence of the hot lading causes the tem- 
perature of the air in the car above the lading to rise 
to a temperature very close to that of the lading. Natu- 
rally, the humidity would fall were it not for the high 
state of the outside humidity and the open car doors. 
The humidity inside the car promptly finds its equi- 
librium with that on the outside. 

By the time loading is completed, the air within the 
car has attained a high temperature as well as a high 
humidity. The air becomes locked in the car and, as the 
car walls are made of thin steel plate, they offer little, 
if any, resistance to heat transfer. A rapid cooling of 
the lading and the air above the lading takes place. A 
drop of 10 deg. in temperature causes a rise of 30 per 
cent in humidity. The only possible result is condensa- 
tion or sweating on the interior of the steel box cars. 
As the cooling of the lading continues, the humidity of 
the air in the car will remain at 100 per cent. This is 
the dew point, the point of complete saturation, and con- 
densation will continue until the vapor content of the 
air has been precipitated in the form of water. In very 
cold weather, the interior of the car becomes coated with 
frost and even icicles form along the ceiling of the car. 
In cars moving to warmer regions, the frost and icicles 


149 


melt and water damage to the merchandise results. 

It is well to bear in mind that the actual dripping of 
water from the car ceiling is not the only cause of dam- 
age to merchandise in sweating cars. Condensation in a 
given quantity of air sets in when the relative humidity 
of the air reaches 100 per cent. A humidity of 100 per 
cent in a car or warehouse is decidedly harmful to many 
classes of manufactured products stored therein. 

The foregoing briefly defines the cause of sweating of 
the interior of steel box cars and also points out some 
of the harmful results. The remainder of this article 
will explain what has been learned by experience in a 
situation which, in many respects, was parallel to the 
sweating in steel box cars. About 20 years ago there 
was developed in Minnesota what is known as the full- 
view railroad-track scale pit. These pits are 50 ft. long, 
10 ft. wide and 8 ft. deep, which dimensions approxi- 
mate those of the largest box car. The walls and bottom 
of these pits are constructed of solid concrete 2 ft. thick, 
while the top of the pit is covered by a platform or 
deck made of 2-in. planks well matched, tarred and 
painted. This construction made them very nearly air 
and water tight. 

These pits, containing the iron structural and operat- 
ing parts of the scales, were believed to be the acme 
of perfection in track-scale construction. This, however. 
was soon found not to be so. The very first difficulty 
encountered was a pronounced condensation and sweat- 
ing condition. The pits were always wet and clammy, 
due to the high state of humidity therein, and this caused 
very rapid deterioration of the iron scale parts. It became 
so alarming that something had to be done about it. 

The subject was brought up at a scale-experts’ con- 
vention for consideration. In a discussion of less than an 
hour's duration, a plan was adopted and the following 
described installations recommended: One hole 10-in. 
square was cut through the scale platform at each end. 
From this opening a sheet steel spout, open at the lower 
end and covered at the top by a floor register, was ex- 
tended downward to within 5 in. of the floor of the pit. 
On the scale house was erected an 18-in. sheet-steel 
vent pipe 12 ft. high which tapped the scale pit at the 
top directly under the platform. This arrangement 
established a system of gravity ventilation which set up 
a very gentle current of air through the pit. The system 
functions satisfactorily at all times regardless of weather 
conditions, without cost or attention. All scale pits in 
which this system has been installed are dry. 

On the basis of the foregoing experience, would one 
not think that the only practical way to overcome sweat- 
ing in steel box cars would be the installation of a 
properly designed system of gravity ventilation? The 
installation of such system in a scale pit was compara- 
tively easy. The arrangement of air conductors and vent 
pipes is not in the way nor is its free action ever 
obstructed. 

The designing of a system for ventilating a box car 
is more difficult for a number of reasons. The car is 
a moving object with 100 per cent exposure to the 
weather. At times it may encounter a wind velocity 
in excess of 100 m. p. h. While the train is traveling 
at high speed, a rush of air is set in motion down and 
around the end of the car. The air may be filled with 
flying cinders, dust, rain or snow. All this must be kept 
out of the car. The ventilation system must be so con- 
structed that it will not be in the way of the lading or 
be obstructed by the lading, it must not add to the cost 
of the car, and above all things it must work. This is a 
large assignment, but it can be done. The wonder is that 
it was not done long ago. For all these years the car- 
riers have been patiently paying out a part of their hard- 
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earned revenues on damage claims caused by the sweat- 
ing of their own equipment. Damage of this nature to 
goods while in transit must be paid for by the carriers; 
it is a cash outlay and an absolute loss. Could this not 
be saved by proper ventilation of steel box cars? 


Malleable-Iron Collapsible 
Side-Stake Pockets 


The accompanying illustration shows a typical installa- 
tion of a collapsible malleable-iron side-stake pocket 
used on a gondola freight car. The pocket consists of 
a main link malleable-iron casting, two malleable-iron 
brackets or bearings, and one forged-steel knee brace. 
The main link in this case has an inside dimension of 
44, in., making it suitable for 4-in. by 4-in. posts. It 
may be made, however, for different sizes of stakes. The 
side brackets have bearing pockets for the anchor legs 
of the main link and resting flanges for the knee-brace 
terminals. Strength and toughness, facility of operation, 
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Collapsible side-stake pockets applied to P. & W. Va. gondolas 


and lightness of section are provided by the design and 
composition of the pocket, and the side arms of the link 
frame are ribbed to give the best combination of strength 
and lightweight section. . 

The design shown is of the kind installed on 100 Pitts- 
burgh & West Virginia cars during the past year. A 
variation of this design was employed on another rail- 
road. A double main link was constructed to provide 
post clearance past the top side plate on the freight cars 
in question. The weight of the double-link casting 15 
8.4 Ib. as against 37 lb. for the single-link type; in each 
case, the brackets weigh 3.5 lb. per pair and the knee 
brace forging weighs 2.3 Ib. f 

The view in the gondola shows some of the pockets in 
active position and some in collapsed state. The assem- 
bled pocket opens and closes easily. The knee-brace 
feature permits easy placing of stakes without resistance 
or clamping on the part of the pockets. Similar advan- 
tages are obtained when removing posts, as the main 
link is prevented from raising much above the horizontal 
by the design of the link surface resting against the 
car side. When posts are moved, the pockets auto- 
matically drop into collapsed position. 

This side-stake pocket is manufactured by the Fort 
Pitt Malleable Iron Company, Pittsburgh, Pa., a mem- 
ber of the Malleable Founders’ Society. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cistons as rendered.) 


Axle Dimensions — Original Record 
Altered After Rendition of Bill 


On November 9, 1935, the Chicago, Burlington & 
Quincy applied new wheels to a Seaboard Air Line 
80,000 Ib. capacity box car, in place of wheels removed 
because of owner’s defects; the axle removed was sec- 
ondhand. In the original record of repairs, the C. B. 
& Q. showed that new wheels were mounted on an axle 
with a center diameter of 5 946 in., 14g in. below the 
condemning limit. 

The Seaboard Air Line took exception to the applica- 
tion of the scrap axle, after which the C. B. & Q. 
changed the diameter to read 5 1346 in., quoting Rule 7, 
section 4, paragraph 3 as authorization for the change. 
The S. A. L. declined to accept the correction, contend- 
ing that the decision of Arbitration Case 1722 prohibits 
any correction on the repair card after the bill has been 
rendered; the owner also declined to submit joint evi- 
dence to support the claim that a scrap axle was applied 
with this car. The C. B. & Q. contended that Case 1722 
is not parallel, and that the claim for wrong repairs 
must be supported by joint evident in accordance with 
requirements of A. A. R. Rule 12. In rendering a deci- 
sion on Nov. 8, 1937, the Arbitration Committee stated : 
"According to the agreed statement of facts, the original 
record of repairs as written at the car shows center 
diameter of axle applied as 5 346 in. There is no au- 
thority under the rules to alter this record without 
actual re-inspection of the axle. Therefore, the conten- 
tion of the Chicago, Burlington & Quincy is not sus- 
tained.” —Case No. 1756, Seaboard Air Line versus 
Chicago, Burlington & Quincy. 


Questions and Answers 


On the AB Brake 


Brake Cylinders (Continued) 


278—Q.—What must be done before the packing cup 
is applied? A.—The felt swab on the piston must be 
carefully cleaned, relubricated and adjusted to make con- 
tact all around the cylinder wall. 

279—O.—What attention should be given the brake 
cylinder walls? A.—They should be thoroughly cleaned, 
"ust spots removed and lubricated with a good grade 
of graphite air-brake-cylinder grease. 

280—0.—W hat attention should be given the re- 
lease spring? A.—It must be inspected and cleaned, 
and any rust or dirt removed. 

281—Q.—What other features in the non-pressure 
head should be given attention? | A.—The hair strainer 
and piston-rod seal must be removed and cleaned. 

282—O —How can the hair strainer be removed? A. 
—It can be removed from the inside of the non-pressure 
head, being held in place by a wire spring; the strainer 
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parts are released for removal by closing the spring 
ends. 

283—Q.—What should be done with the piston sleeve? 
A.—It should be cleaned and inspected, all rust spots re- 
moved, and an examination made of the piston-sleeve 
seal rings for wear. The piston-sleeve swab should be 
examined and renewed if necessary. 

284—Q.—Before replacing the swab, what should be 
done? A.—The swab should be soaked in a good grade 
of light oil. 

285—0Q.—Why is this precaution necessary? | A.—If 
the swab is not thoroughly soaked, the piston sleeve 
eventually becomes dry, due to the fact that a dry swab 
would absorb the lubricant from the piston sleeve. 

286—Q.—When assembling the swab and seal rings 
in the non-pressure head what precaution must be taken? 
A.—After the sleeve is well covered with graphite 
grease, apply the swab over the piston and into the 
stuffing box, being sure to ascertain that the contracting 
spring ring, which holds the swab in contact with the 
rod, is around the outer diameter of the rod. The swab 
container is placed over these, and followed by the three 
brass rings. Additional graphite grease is then applied 
to the top ring, after which the follower plate is bolted 
in place. 


Right-Angle Drill 
For Close-Quarter Work 


The illustrated Thor right-angle drill with a possible 
working clearance of only 234 in. and built in ?4g in. 
and L4 in. capacities is now being marketed by the In- 


Thor 3/16-in. portable right-angle drill 


dependent Pneumatic Tool Company, Chicago, as the 
U14R drill. The drill head on this unit measures only 
2% in. overall and the angle attachment can be turned 
and clamped in any position, making it possible to drill 
in places formerly inaccessible. 

This addition to the Thor line weighs 3 Ib. and has 
an overall length of 974 in. Equipped with 34 g-in., 255- 
in., %-in., 945-in. and %¢-in. collets for twist drills, it 
offers a wide drilling range. It can also be supplied 
with a spindle to take a %g-in. chuck. The spindle 
offset is 1345 in. This drill operates at a speed of 2,700 
r.p.m., but it can also be furnished with speeds of 3,750 
r.p.m. (UI4R) and 5,100 r.p.m. (UISR). Construc- 
tion features include a triple-insulated hand-wound 
armature, a commutator built on a brass sleeve to elimi- 
nate high bars and floating segments, alloy-steel spiral 
helical gears and a radial-vent cooling svstem. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Tools Tipped with Non-Ferrous 
Alloy and High-Speed Steel 


At the West Albany shops of the New York Central, 
turning tools are being fitted with non-ferrous alloy tips 
and high-speed tool-steel tips by methods, developed at 
the shops, which have practically eliminated tool replace- 
ments due to broken or loose tips. 


The tool shanks are 


Tools tipped with non-ferrous alloy are heated by an oxyacetylene flame 


made of scrap tire metal machined to the desired shape 
for the various turning operations for which the tools 
are intended. For example, one of the tools, which is 
used for machining cylinder packing rings and is shown 
in the illustrations, is about 6 in. long and machined to 
take a %4-in. by 34-in. by 11%-in. non-ferrous alloy tip; 
it is used until but %¢ in. of the tip remains, during 
which 3,000 rings are machined. One of the illustra- 
tions shows the tool ready to receive the tip, the tool 
with the tip applied but not ground, the tool ground 
ready for use, and the tool after turning 3,000 rings ; the 
latter shows the !4$ in. non-ferrous alloy remaining on 


the tool. The production cost per packing ring per tool 
is but 0.066 cents, since 3,000 rings are machined per 
tool which costs $2.00, including labor and material 
charges. 

The fact that the tool can be used until but such a 
small piece of non-ferrous alloy tip remains is attributed 
to the method used in applying it. The method of apply- 
ing the tip is as follows: First, the tip of the shank is 
dipped in tetrachloride to remove grease spots, after 
which it is clamped in a vice. The tip is then applied 
to the shank with a pair of tongs to avoid handling with 
the fingers which might put an oil spot on the tip. With 
the tip in place, the shank and sides of the tool are heated 
with an oxyacetylene torch to a cherry red color, using 
a non-oxidizing flame ; during this heating a good borax 
is used to clean the seat of the shank and the tip, the 
borax being applied only to the top of the tip. The weld- 
ing rod is then touched to the tip after warming the rod 
so as to prevent cracking the tip which might occur if a 
cold rod were placed against the tip. The heating is con- 
tinued until the bronze runs freely on top of the tip, 
after which it flows beneath the tip by capillary action. 
When sufficient bronze has flowed under the tip, the 
tip is pressed into place with the welding rod and im- 
mediately placed in lime or some other medium to pre- 
vent too rapid cooling which would cause a check or 
crack in the tip. 

The shanks of the tools tipped with high-speed tool 
steel are also made of scrap tire metal, and the tips are 
hammered out of scrap butt ends of high-speed tools. 
The portion of the shank machined to receive the tip is 
coated with a l4,5-in. layer of steel-cement flux found 
especially adapted for the purpose and the tip is set in 
place, after which the assembly is placed in a pyrometer- 
controlled furnace and heated to 2,350 deg. F. As soon 
as this temperature is reached, the assembly is removed 
from the furnace, the tip is pressed solidly in place, and 
then cooled to room temperature under an air blast. 
The tool is reheated to 950 deg. F., after which it is re- 
moved from the furnace and allowed to cool naturally 
to room temperature. 

One application of the tools thus tipped with high- 
speed steel is the turning of engine-truck and car wheels. 
Normal production with each tip is 25 wheels per grind; 
with five grindings per tip, the production per tip is 
125 wheels. One tool shank can be re-tipped four times, 
thus making a total production of 500 wheels per tool. 
Application of the first tip costs 40 cents while the re- 


Cylinder-packing parting tool, 
showing the tool-shank, two 
views of the tool after the tip 
has been applied, and the tool 
after parting — 3,000 rings 
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tipping costs 20 cents each, including labor and material, 
or a tool cost per tool of $1.00; thus, the tool cost per 
wheel is but two cents. 


Electrice Heater for 
Locomotive Tires 


In the accompanying illustration is shown a sliding-core 
electric tire heater which utilizes the tire itself as a short- 
circuit single-turn secondary that heats quickly and uni- 
formly when the primary circuit is closed. All sizes of 
tires can be expanded preparatory to shrinking onto 
wheel centers. By using a flexible secondary lead, with 
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Electric tire heater in which the tire acts as a secondary circuit 


contact shoes to clamp onto the tires at diametrically op- 
posite points, the tires may be expanded for removal 
from the driving wheels when they become worn. 

The sliding core of this heater is built with a movable 
end which travels on rollers and track by means of a 
double-acting air cylinder actuated by a foot valve. This 
allows the work to be inserted and removed by a crane. 
The core is water-cooled by means of bronze plates on 
sides and in the center, with cooling pipes and ducts cast 
into them. The pressure device is for opening the core 
and for holding it firmly together when closed. 

If the machine is to heat both freight- and pas- 
senger-locomotive tires, it should develop 750 kva. If 
it is to heat freight tires, only 550 kva. is required. The 
primary coils should be wound for 440 or 550 volts, 
preferably the latter, and 60-cycle current. It is equip- 
ped with air-cooled and tapped primary windings with 
five steps for varying the current and voltage through 
a regulator switch, to suit the work. A double-pole, 
open-type contactor panel of 1,500-amp. capacity for a 
550-kva. heater, or a panel of 2,000 amp. capacity for 
a 750-kva. heater may be used and operated by an 
auxiliary contactor of 75 amp. and an operating button, 
or by a double-pole single-throw hand-operated switch. 
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Freight tires, 36 in. diameter by 3% in. thick by 9 
in. wide are heated to 450 deg. F. in about 4 min. 
Passenger tires, 82 in. diameter by 3% in. thick by 9 
in. wide are heated in about 7 min. Due to the ab- 
sorption of heat by the driving wheels, 60 per cent 
more time is required to heat tires for their removal than 
to expand them for shrinking on the heater, built by The 
Federal Machine & Welder Co., Warren, Ohio. 


Wide-Flanged 
Thermie Syphons 


The Lehigh & New England recently equipped a loco- 
motive with five wide-flange Thermic syphons, three in 
the firebox and two in the combustion chamber. The 
wide flanges of these syphons are butted together, thus 
forming the entire crown sheet and eliminating two strips 
of the old crown sheet in the firebox and one strip in the 
combustion chamber which would be required if nar- 
row-flange syphons were used; their application elimi- 
nates two longitudinal welds in the firebox and one in 
the combustion chamber when compared with the appli- 
cation of narrow-flange syphons. 

The combustion chamber of the locomotive being new, 
the combustion chamber syphons were laid out on the 
floor, together with the combustion chamber. The com- 
bustion chamber was then applied to the locomotive and 
welded in place. 

In the application of the wide-flanged syphons to the 
firebox, the entire crown sheet was cut out and 34 in. ex- 
cess material was left on the side sheets. The center 
syphon was then set and bolted in position. Marks were 
made on the door sheet indicating this position, and the 
center syphon was unbolted and moved to one side. The 
two outside syphons were then butted to the marks on the 
inside door sheet which located the center syphon and 
the side sheets were marked for the butting edges of the 
outside syphons. The outside syphons were then removed 
and the side sheets were trimmed. 

With the combustion chamber in the locomotive and 
the side sheets trimmed, the five syphons were bolted in 


The wide-flange Thermic syphons trimmed and ready for application 


position. The four longitudinal seams in the firebox and 
the three longitudinal seams in the combustion chamber 
were tack welded first with the combustion chamber 
syphons abutting the back flue sheet. All longitudinal 
welds were then completed, thus permitting the syphons 
to expand without any danger of buckling. The cir- 
cumferential welds at the flue sheet, at the juncture of 
the firebox and combustion chamber, and at the inside 
door sheet were then completed in turn. 
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Two weeks after he came on the job, odds were offered that the new master 


Wi. H. Carrer, master mechanic of the Plains Division, 
is rated as one of the best on the S. P. & W. Two weeks 
A after he came on the job, odds were offered that the new 
master mechanic wouldn't last ninety days. The trouble 


was Carter couldn't remember he was no longer a fore- 


man. He put in so much time supervising individuals 
that he had no time left for the job as a whole. 

Jim Evans, the roundhouse foreman at Plainville, re- 
members well when Carter landed there. The new mas- 


ter mechanic paused at the office only long enough to in- 

troduce himself to his clerk and look over messages re- 

ceived that day. He spent the rest of the day in the 
by roundhouse. 


Walt Wyre 


Evans was, as usual, short of power the day the new 
official arrived. The 5088 came in with a bursted siphon 
that would take a couple of days to repair with all of the 
other work boilermakers had to do. That wouldn't have 
been so bad if the 5079 hadn't picked that time to break 
a main pin. 

Evans took a fresh chew of “horseshoe,” looked the 
situation over, and decided he'd better rush the work on 
the 5082 that was on the drop-pit. One more unservice- 
able locomotive and the local and limited would have to | 
be run as a mixed train with the switch engine pulling 1t. 
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mechanic wouldn't last ninety days 


“Wish you fellows would kinda throw your feet out,” 
Evans told the machinists working on the 5082. “Looks 
like I'm going to need her before you can get her fin- 
ished.” 

The nut-splitters agreed and went to work with a will. 
Machinist Cox was laying out the shoes and wedges when 
the new master mechanic came through the roundhouse. 

Carter watched the machinist a few moments without 
saying anything. The machinist, naturally nervous under 
the official's staring gaze, forgot measurements and had 
to remeasure. 

"How do you go about laying out shoes and wedges ?" 
Carter asked. 

The machinist hadn't gone far with the explanation 
when the master mechanic interrupted. "I can show you 
a much better method." 

Carter rapidly and sketchily outlined the method he 
used. It was probably as good or maybe better if the 
machinist had understood it thoroughly, but he didn't. 
Besides, he had to start all over from the beginning. 

The master mechanic left the machinist struggling with 
the unfamiliar method of laying out shoes and wedges 
and went to the machine shop. 

Carter stopped at the shaper where Johnson, one of 
the machine men, was planing a cross-head gib. 

As before, the official watched awhile before saying any- 
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thing, then he asked, “Is that the fastest speed on that 
shaper ?" 

“No,” Johnson replied, “but it's as fast as the tool will 
stand." 

“Speed it up," Carter replied. “If you'll grind the tool 
right, it'll stand more speed." 

Johnson is an old head and nobody's fool. He knew 
the shaper tool wouldn't stand cutting the cast iron any 
faster, but he also knows better than to argue with a 
newly promoted official. After they have been on the job 
long enough to learn that a title doesn't necessarily carry 
with it a monopoly of knowledge, they are less likely to 
resent a difference of opinion. 

“Would you mind showing me how to grind the tool ?" 
Johnson said very courteously. 

"Sure I'll show you," the master mechanic agreed. 

The tool was ground with a sharper point and more 
clearances and put back in the shaper. Johnson shifted 
the gear lever to the next higher speed and started the 
machine. 

"[t'll stand running faster than that," Carter said. 

The machinist, without replying, stopped the machine 
and shifted the lever to the next notch. In less than 
thirty seconds after the tool bit into metal the point burned 
off. 

"Let's try grinding it again,” Carter suggested. “Maybe 
you gave it a little too much clearance.” 

When the tool burned up again, the master mechanic 
admitted that maybe it wouldn't stand the speed. We'll 
have to see if we can't get a better grade of tool steel," 
Carter said as he left. 


Next day Carter started to leave the machine shop when 
he noticed a nut-splitter grooving some driving-box brass- 
es. He stopped long enough to offer a little criticism 
and very emphatically suggest changes in the method of 
grooving the brass. 

In the meantime Evans was having troubles of his own. 
'The inspector found a break in the frame of the 5090. 
She was otherwise a good engine and the foreman, not 
knowing of the broken frame, had planned to work her 
and run her east on first 82 about six o'clock that evening. 

Evans went in search of Henry Barton. Barton is the 
best welder in Plainville and a lot of other places, too. 
He is the only one there that can put a patch on a siphon 
in a reasonable length of time. 

The foreman went to the 5088 and climbed up in the 
cab. He looked into the fire-box where he expected to 
find Barton working on the bursted siphon. Barton 
wasn't there. Instead, a helper was gathering up the 
tools. 

"Where's Barton?" Evans asked. 

"Went to look for you," the helper replied. "He's sick 
and wants to go home." 

"I'm sick too," Evans said, “but I can't go home. Was 
he very sick ?" 

“Feeling pretty bad, at least, he looked like he did.” 

Evans swore mildly and climbed down from the cab. 
He had been figuring on having Barton work overtime 
welding the broken frame. Jenkins, the machinist welder, 
is just fair, and Evans didn't much like the idea of put- 
ting him on the frame. Besides he would take at least 
half again as long to get the job done as Barton would. 

The foreman walked through the house figuring as he 
went on how to make eight trains go into seven locomo- 
tives without any trains left over. It was a problem that 
would have puzzled Einstein. i 

At stall number twelve Evans saw Carter. The master 
mechanic was instructing a machinist on how to pull a 
piston when Evans came up. The foreman and master 
mechanic were not strangers to each other. They had 
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worked together at another enginehouse several years be- 
fore. 

They exchanged greetings and shook hands. "How's 
everything going?” Carter asked. 

“Oh, about right, I guess," Evans replied. "I've got 
eight engines to run, only seven in sight, and none O.K. 
Guess I'd better go to the office and check up on what's 
coming in.” 

Much to the relief of the machinist who was pulling 
the piston, the master mechanic went too. 

“Dispatcher wants to know what’s lined up for 82,” the 
roundhouse clerk asked when Evans entered the office. 

“Wish I knew,” Evans replied dryly. 

“Say, Jim, that 2735 I just came in on—the bell ringer 
don’t work," an engineer stuck his head in the office and 
announced. 

“Ts the east local in already ?" Evans asked. 

"Yeah," the engineer replied, "I just came in on her." 

“How is the 2735?" 

“Good engine," the hoghead replied, “except the bell 
ringer don't work." 

“Booster in good shape?" the foreman asked. 

"Yeah, working good." 

“Tell the dispatcher we'll use the 2735 on 82," Evans 
said to the clerk. 

“But he wants a 5000,” the clerk reminded. 

“A 2700 with a booster will get the job done," Evans 
said. "Besides, it's all I've got." 


Next morning the new master mechanic was on the job 
bright and early. He was in the roundhouse before eight 
o'clock and except for brief periods at the office and a 
short thirty minutes for lunch spent the day in the round- 
house. He managed in the course of the day to ask 
every man on the job what he was doing and why. Some 
he asked two and three times and in most cases found 
fault with what they were doing or the manner in which 
it was being done. Carter spent nearly thirty minutes 
with the tank washer showing him how to do a better 
job washing engine tanks. 

About ten-thirty machinist Horton was getting ready 
to put in a new main pin to replace the one that broke 
on the 5079. The engine had come in the night before 
and Evans was in a rush to get it ready to run. The old 
pin had been burned out. The machinist with his helper 
had the wheel jacked up and was getting ready to heat 
the tire to take it off when the master mechanic came up. 

“What you going to do?" Carter inquired. 

“Take off the tire," the nut-splitter explained. "We're 
going to put in a new main pin." 

"You're wasting time taking off the tire," the master 
mechanic said. 

"We've always took the tire off when we put in a 
main pin," Horton replied. 

“Yeah, there's been a lot of things done around here 
thats going to be changed," Carter said. “Go ahead 
and put your pin in." 

The machinist and his helper hung a heavy ram to 
drive the pin. A machine hand had already calipered 
the hole and was turning the pin. 

Horton's helper rigged up a big kerosene torch to heat 
the wheel. The machine hand had the pin finished be- 
fore the wheel was hot. He brought the pin in and laid 
it down on a nearby tool box. 

“Tt ought to be hot enough by now,” the master me- 
chanic said a few minutes later. 

"Get a couple of men to help handle the ram," the ma- 
chinist told his helper. 

Horton and his helper shoved the pin in the hole. It 
went about one-fourth of the wav and was too tight to 
go by hand. 
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“Ram it," the machinist said, with added superlatives. 

“You can drive it with a sledge,” the master mechanic 
suggested. 

The helper let go of the ram and went to the tool box 
for a heavy sledge. The helper started to hit. The ram 
was in the way. He waited until it was swung around 
parallel with the engine. 

The pin moved about one inch and stuck. The few 
Seconds lost getting the ram going allowed the pin to get 
warmer and stick more solidly. And stuck solidly it was. 
Even the heavy ram wouldn't move it. 

Carter exploded like a bunch of torpedoes thrown in 
a fire-box. “The master mechanic pitched a hissy,” was 
the way Horton expressed it later when telling about it 
in the washroom. 

Evans came up about the time the master mechanic 
was having the brain storm. One glance was enough to 
let the foreman know what had happened. Evans turned 
on his heel and headed back in the direction from which 
he had come. His nickel's worth wasn't needed there. 

Evans went to the drop-pit to see how things were go- 
ing on the 5082. He found that the wheels were up but 
it seemed that something had gone amiss. Cox was stand- 
ing beside the locomotive looking at it, a puzzled expres- 
sion on his face. The machinist helper was helping to 
look, but was letting the machinist do the puzzling un- 
assisted. 

"What's the trouble?" Evans asked. 

"She's away off," the nut-splitter replied. “I slipped 
somewhere laying out the shoes and wedges, but blamed 
if I know where!" 

"You've laid out enough shoes and wedges to get them 
right," Evans said with some irritation in his voice. 

"Yes, but I was using a new method, one the master 
mechanic showed me," Cox said. “Guess I didn't get it 
exactly." 

Evans opened his mouth to say something, but took a 
chew of “horseshoe” instead and turned and walked off. 

Barton was still off sick. Evans had hoped the welder 
would be back to finish the siphon patch and weld the 
broken frame. He could wait no longer, though. Four 
locomotives out of service was at least two too many. 
The foreman found the machinist welder and told him to 
weld the broken frame. “Stay with it until you get it 
finished,” he told the welder. 

Evans told a boilermaker to start on the siphon patch, 
then went to the office to see if he had any aspirin tablets. 

There was two hours and forty minutes delay on 82 
that evening waiting for an engine. He had to work the 
one that came in on the fast freight and run it through. 


Three days after Carter came to Plainville, the superin- 
tendent of motive power visited the place to see how 
things were going. The s.m.p. found the master mechanic 
supervising the construction of a walk. Not only was he 
supervising the construction, he was helping. 

That morning Carter saw a laborer pushing a two- 
wheeled truck hauling a side rod to the blacksmith shop. 
The truck wheels sank in the dirt and it was tough going. 

“Why haven’t you got a walk from the roundhouse to 
the blacksmith shop?" Carter asked. 

“I don't know,” the laborer replied. "Just never have 
built one, I guess.” 

“Tsn’t there any old fire-brick around here ?” 

“Yes, sir; there’s a lot of them loaded in a car to be 
hauled off,” the laborer said. 

“Well, get another man to help and start bringing 
them. We'll build a walk. No, take the side rod in the 
blacksmith shop first." The laborer had started to dump 
the rod on the ground and go after brick. 

Carter lined up the walk and showed the laborers how 
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he wanted the brick laid. Three laborers were working 
on the job, two hauling bricks and one digging out a 
place to lay them. The laborer didn’t get the brick laid 
evenly enough to suit the master mechanic, so he started 
laying them himself. 

That’s what he was doing when the superintendent of 
motive power found him. Carter was on his knees in 
the dirt. The three laborers were at the moment watch- 
ing the official and listening with well simulated interest 
while he explained the fine art of making a walk of dis- 
carded fire-brick. 

“Well, what have we got, a new straw-boss on the 
labor gang?” the superintendent of motive power asked. 

Carter hadn't seen the superintendent of motive power 
come up. In fact, he didn’t know he was anvwhere near 
until he spoke. He rose from his knees. Carter's face 
was the color of a new red flag when he rose and faced 
the superintendent of motive power. 

The master mechanic spent the next few days going 
over the division with the s.m.p. The laborers working 
on the walk gleefully broadcast what the s.m.p. had said. 
The nickname “straw-boss” stuck for many years. It’s 
occasionally used even yet. 

Carter should have learned his lesson at once, but he 
didn't. But remember, he had been a foreman for years 
and a master mechanic only a few days. When he re- 
turned from the trip over the division, he spent some- 
what less time in the roundhouse than before, but he 
wasn't weaned, not by a lot. 

The record on the Plains Division the first month Car- 
ter was there was nothing to brag about. Seven engine 
failures and more delays than he liked to think about is 
nothing to be proud of. 

The second month was very little better and in some 
ways was worse. Overtime worked was excessive and 
the overrun of the monthly allowance caused such a howl 
from the head office that clerks thought the vice president 
in charge of operation had his tail caught in a crack. 

As things got worse, Carter worked harder. As Carter 
worked harder, things got worse. The master mechanic 
tried. personally to oversee every job that was done on 
the Plains Division, particularly at Plainville where most 
of the work is done. The official came down nights and 
stayed in the roundhouse hours at the time. 

Foremen would tell the men to do a job in a certain 
way. The master mechanic would come along and tell 
them to do it differently without saying anything to the 
foreman. The men didn't know what to do. They be- 
came disgruntled and did less work than before. 

Carter was trying, trying hard to do a good job. He 
drove himself mercilessly, sixteen and eighteen hours a 
day on the job, but conditions got worse. The master 
mechanic couldn't figure out where the trouble lay. He 
began to think that every one was working against him, 
that even the foremen were, to say the least, not trying 
to help him. i 

If the master mechanic didn’t know what the trouble 
was, most every one else in the shops did. The men 
knew and discussed it freely among themselves. Ma- 
chinist Johnson summed the situation up “when it gets 
like that, it's hell, and it's like that now.” 

Higher officials looked at records of performance at 
Plainville and shook their heads. “I thought Carter 
would make a good master mechanic,” the general super- 
intendent of motive power said one day, “but I guess I 
was mistaken.” 


Tue human machine, like a locomotive, will stand only 
so much driving, then it’s ready to go to the back-shop or 
scrap dock, depending on condition. Carter drove him- 
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self beyond endurance the first three months in Plain- 
ville. His eyes were usually red from loss of sleep. His 
voice became high-pitched and irritating. Every one that 
could, Evans included, dodged the “straw-boss” when- 
ever they could. 

Carter got to feeling so badly that he finally went to 
see a physician. "Nothing constitutionally wrong, just 
run down," the physician said. 

“Then I'll be O.K. in a few days?" Carter asked. 

“No, not a few days; a few weeks, providing you go 
to some place where you can rest and relax. Get your 
mind off the job while you still have a mind." 

“Where should I go?" 

“Go to Hot Springs for six weeks or two months,” 
the doctor suggested. 

"Man, I can't get away for two weeks, let alone six 
weeks or two months!” Carter objected. 

"Well, that's up to you. You asked my advice; I've 
given it." 

"And if I don't?" 

"Complete nervous breakdown, months or even years 
to recover, maybe never. Why man, you're half dead on 
vour fect right now and too hard-headed to admit it," 
the doctor exploded. 

Carter went to Hot Springs. When he reached the 
sanitorium, physicians made him go to bed. It was two 
months before he returned to Plainville and the job. 

That's what woke Carter up. The second month the 
master mechanic was gone, the division went without a 
single engine failure, the first time in years for such a 
record. 

Two months in a sanitorium helped more ways than 
one. Carter went there a straw-boss with a title. He 
came back an official. There is some talk now of him 
being the next superintendent of motive power when Dan- 
iels retires next year. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Why Weld the Ends of 
Longitudinal Butt Straps? 


Q.—What is the purpose of welding around the ends of the 
outside straps of longitudinal seams?—A. I. P. 


A.—The welding referred to is illustrated in the ac- 
companying drawing and is used to secure a tight seam 
and eliminate the necessity of caulking the outside welt 
strap adjacent to the circumferential seam of the next 
course. 

The 12-in. of welding along the front of the shell 
course, under the outside welt strap is used to insure a 
tight seam. The joint of the shell course to which the 
scam is attached is along the line A-A. Due to the fact 
that the edges of the inside welt strap are not caulked, 
the tightness of the seam is dependent upon the caulking 
of the outside welt strap. The caulking and welding of 
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the outside welt strap causes the seam to be tight at all 
points except the short space between the end of the 
butt strap and the shell plate of the adjacent course and 
for this reason same must be welded to insure a tight 


A— 


Longitudinal butt strap welded adjacent to the circumferential seam 


seam at this point. The weld is usually made about 12 
in. long. Before welding was used at this point the 
seams were made tight by applying a 7-in. diameter 
screwed plug. 


Why Is a Pyrometer 
Used on a Locomotive? 


Q.—What is the purpose of a pyrometer on a 
how does it work?—M. K. 


locomotive and 


A.—For the successful and economical operation of the 
locomotive, maximum superheat is just as essential as 
full boiler pressure. It is, therefore, necessary that some 
reliable means be provided to indicate to the engineman 
the temperature of the steam going to the cylinders. By 
indicating these temperatures, the superheated-steam 
pyrometer enables the engineman to check the perform- 
ance of the locomotive and makes possible the highest 
standards of operation. 

Locomotive superheaters are designed to develop 
steam temperatures of 600 to 750 deg. F. Any reduction 
of these temperatures, when the locomotive is working, 
indicates to the engineman that something is interfering 
with the proper performance of the superheater which 
can and should be corrected. 

Plugged flues will restrict the flow of hot gases. Car- 
rying water too high means that it must be evaporated 
in the superheater; a purpose for which it is not in- 
tended. Careless or indifferent firing, flue leaks, front- 
end air leaks, as well as improper draft adjustments, 
influence the superheat. The effect of any or all of these 
conditions is shown immediately on the dial of the super- 
heated-steam pyrometer. The pyrometer conveys this in- 
formation to the engineman in exactly the same manner 
as the steam gage registers the steaming qualities of the 
boiler; the principal difference being that the pyrometer 
indicates the defects before they have become serious 
enough to affect the steaming of the locomotive and reg- 
ister on the steam gage. 

To indicate properly these variations in superheat, the 
pyrometer must be dependable, accurate, rugged, and 
sensitive, respond quickly to any change in temperature, 
and possess the same relative characteristics as the steam 
gage. The pyrometer is based on the thermocouple prin- 
ciple, by means of which an electric current is generated 
proportional to the difference in temperature between 
the hot and cold junctures of the thermocouple. The in- 
dicator itself consists of a millivoltometer actuated by the 
current generated at the thermocouple and moves a 
pointer on a calibrated dial, indicating the actual tem- 
perature of the steam. 

The pyrometer equipment for each locomotive con- 
sists of three parts: the steam fixture, the indicator and 
the cable connecting the steam fixture to the indicator. 
The cables are furnished in five lengths (30 ft., 39 ft.. 
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60 ft., or 75 ft.) to suit the size and type of the engine. 
The indicator is located in the cab at a convenient point 
on the back-head of the engine, and is furnished with 
either Fahrenheit or Centigrade scale as desired. The 
steam fixture contains the end of the thermocouple which 
is exposed to the flow of the superheated steam on its 
way to the cylinders. The slightest variation in the steam 
temperature immediately affects the previous voltage set 
up by the thermocouple and indicates this change on the 
dial in the cab. The cold junction of the thermocouple 
is at atmospheric temperatures, the variations of which 
are automatically compensated for. 


Low-Pressure 
Oil Burners 


The Mahr Manufacturing Company division of Diamond 
Iron Works, Inc. Minneapolis, Minn., recently an- 
nounced a complete line of low-pressure triple-atomizing 
oil burners known as the 20 series. These burners, em- 
bodying a number of features which contribute to flex- 
ible and efficient operation when using all grades of fuel 
oil, are designed for use in industrial-heating operations. 


One of the Mahr low-pressure series 20 oil burners—these burners can 
be used for low-pressure gas by interchanging the internal unit 


All parts are accurately machined to insure uniform 
operation of all burners of the same size and to insure 
ease of parts replacement. By the removal of three cap 
screws and the oil connection, the entire atomizing unit 
may be removed for cleaning when necessary. The de- 
sign of the blast gate and burner mounting is such that 
the entire body may be removed for repairs to the heat 
duct without disturbing the air line. 

It is reported that the burners are extremely easy to 
light even with the heavier grades of oil and a cold 
furnace. They are free from oil drip and carbonizing in 
the heat duct. The air is controlled by a lever handle on 
the internal unit. Turning the handle to the right closes 
the air, the same as on any valve. The oil supply is con- 
trolld by the Mahr type G oil-regulating valve. Each 
burner is also equipped with one large fine-mesh oil 
strainer. 

These same oil burners may also be used for burning 
high-pressure gas by installing the gas line in place of 
the oil line. For burning low-pressure gas, a special gas 
internal unit is installed in place of the oil internal unit. 
All parts are interchangeable and can be changed from 
one fuel to the other in a few minutes. 
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Maintaining Standards 
for the Industry 


New standards of plant performance for chilled wheel manufacture have required 
closer control of key operations. The development of better instrumental control has 
been an important feature of our research program. Notable among the accomplish- 
ments of this department are— 


t] The calibration, repair and standardization of pyro- 
metric equipment for the industry. 


2] The manufacture of thermo-couples for the industry, 
especially designed for our operating requirements. 


© Manufacture of gages and other test equipment for 
our Inspection Department. 


The improved foundry control, possible by means of these standard instruments, has 
materially aided in maintaining that degree of improved quality and uniformity which 


chilled car wheels now possess. 


PRESIDENT 


TION OF MANUFACTURERS OF CHILLED CAR WHEELS 


ento Blvd., Chicago, Illinois 230 Park Avenue, New York, N. Y. 
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Among the 


Clubs and Associations 


Master Boiler Makers’ 
Association 


Obviously, under present conditions, it 
will be impossible to hold large conven- 
tions of railway associations this year. 
Realizing this, the Master Boiler Makers’ 
Association, as in the years 1935 and 1936, 
anticipates holding what might be termed 
a business meeting at the Hotel Sherman, 
Chicago, next September. If, however, 
conditions at that time are such that even 
a meeting of this type is not advisable, 
then the committee reports and special 
papers will be released in the form of 
printed proceedings and will be sent to the 
members. The following committees have 
been appointed to prepare such reports: 


Topic No. 1—What means can or have 
been suggested to improve circulatory and 
other conditions in the locomotive boiler 
to eliminate leaky stays and cracked side 
sheets: 


C. W. Buffineton (chairman), general master 
boiler maker, Chesapeake & Ohio, IIunting- 
ton, W. Va. 


John F. Powers (vice-chairman), system boiler 
inspector, Chicago & North Western, Chi- 
cago. 

John A. Doarnherger. general master boiler 


maker, Norfolk & Western, Roanoke, Va. 

Walter R. Hedeman, assistant to chief of motive 
power and e'uipment, Baltimore & Ohio, 
Baltimore, Md. 

D. A. Stark, general boiler and machinery in- 
spector, Lehigh Valley, Sayre, Pa. 

H. E. May, shop engineer, Ilinois Central, Chi- 
cago. 


Topic No. 2—Honeycombing and slag- 
ging of flues and tubes. Its cure and pre- 
vention: 


Myron C. France (chairman), general boiler 
foreman, C. St. P. M. & O., St. Paul, Minn. 

B. C. King (vice-chairman), general boiler in- 
spector, Northern Pacific, St. Paul, Minn. 

E. E. Owens. general boiler inspector, Union 
Pacific, Omaha, Neb. 

Albert W. Novak, general boiler inspector, C. M. 
St. P. & P.. Minneapolis, Minn. 

Julius. A. Kahn, general boiler foreman, Elgin, 
Joliet & Eastern, Joliet, TM. 


Topic No. 3—Which type of application 
of waist bearer angles or tees give the 
least trouble? 


Edward H. Heidel (chairman), general boiler 
department foreman, C. M. St. P. & P., Mil- 
waukee, Wis. 

Louis R. Haase (vice-chairman), district boiler 
inspector, Baltimore & Ohio, Baltimore. Md. 

H. H. Service, general boiler inspector, A. T. & 
S. F., Topeka, Kan. 

W. M. Wilson, assistant general boiler inspector, 
C. R. T. & P., Kansas City, Mo. 

William. Freischlag, general boiler foreman, Wa- 
bash, Decatur, TII. 


Topic No. 4 -Pitting and corrosion of 
locomotive boilers and tenders: 


J. F. Becker (chairman), general boiler and ma- 
chinery inspector, Chicago Great Western, 
Oelwein, Iowa. 

J. M. Stoner (vice-chairman). supervisor of 
boilers, New York Central. Cleveland. Ohio. 

W. B. Graham, chief mechanical inspector. In- 
ternational.Great Northern, Palestine. Tex. 

Robert D. Merk, district boiler inspector, Great 


Northern, Spokane, Wash. 
R. M. Cincoski. boiler department foreman. 


Northern Pacific, Livingston, Mont. 


Topic No. 5—Prevention of cinder cut- 
ting of flues and tubes, firebox sheets, 
steam pipes, etc. 
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Sigurd Christopherson (chairman), supervisor of 
boiler inspection and maintenance, N. Y., 

. H. & H., East Milton, Mass. 
S. P. Mahanes (vice-chairman), district boiler in- 
spector, Chesapeake & Ohio, Clifton Forge, 


a. 

H. M. Cooper, district boiler inspector, Balti- 
more & Ohio, Cincinnati, Ohio. 

H. A. Bell, general boiler inspector, C. B. & Q., 
Lincoln, Neb. 

O. H. Kobernik, general boiler foreman, N. Y. C. 
& St. L., Conneaut, Ohio. 


Topic No. 6—What can be done to over- 
come the cracking of outside throat sheets? 
M. V. Milton (chairman), chief boiler inspector, 

Canadian National, Toronto, Ont. 

E. H. Gilley (vice-chairman). general boiler fore- 
man. Grand Trunk Western, Battle Creek, 
Mich. 

E. C. Umlauf, supervisor of boilers, Erie, Sus- 
quehanna, Pa. 

R. A. Culbertson, district boiler inspector, Chesa- 
peake & Ohio, Huntington, W. Va. 

C. H. Pollock, foreman, boiler department, 
American Locomotive Company, Schenec- 
tady, N. Y 


Topic No. 7—In the application of flex- 
ible staybolts to boilers, which method 
gives the best results? (a) Screw the 
bolt up to a decided seat in the sleeve, 
cut to length and head over the bolt on 
the fixebox end. (b) Screw the bolt up 
to a decided seat in the sleeve and then 
turn back one-quarter turn before cutting 
to length and heading bolt over on the 
firebox end. 

Leonard C. Ruber (chairman), superintendent of 


boiler department, Baldwin Locomotive 
Works. Darby, Pa. 


A. D. O'Neill (vice-chairman), chief boiler in- 
Spector, Pere Marquette, Grand Rapids, 
Mich. 


I. V. Stevens, assistant general boiler inspector, 
A. T. & 8. F. Topeka, Kan. 


Edward J. Brennan, general boiler department 
foreman, Boston & Maine, West Medford, 
Mass. 


Frank A. Longo, welding and boiler supervisor, 
Southern. Pacitic. Los Angeles, Cal. 
Frank Yochem, veneral boiler inspector, Mis- 

souri Pacific, St. Louis, Mo. 
W. C. Masters, engineer. Flannery Bolt Com- 
pany, Bridgeville, Pa. 


Topic No. 8—Topics for 1938 meeting. 


Carl A. Harper (chairman). general boiler in- 


spector, €. C. C. & St. L., Indianapolis, 
Tnd. 

W. H. Kieler. (vice-chairman). locomotive in- 
spector, Bureau of Locomotive Tuspection, 


T. C. C., St. Paul, Minn. 

T. H. Moore, general boiler inspector, Western 
Maryland, Hagerstown, Md. 
Anthony P. Lieder. general boiler 

Michigan Central, Jackson, Mich. 
J. ^. LaBlane. boiler department 
Canadian National, Quebec, Que. 


inspector, 


foreman, 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 


Air-Brake AssociaTroN.—R. P. Ives, Westing- 
house Air Brake Company, 350 Fifth ave- 
nuc, New York. 

American Rairwav Toor Foremern’s ASSOCIA- 
tion. —G, G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGinerrs.— 
^, E. Davies, 29 West Thirty-ninth street, 
New York. 

Rattroap Divrston.—Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 

ASSOCIATION OF AMERICAN Rairgoans, — T. M. 
Symes, vice-president operations and mainte- 
nance department, Transportation Building, 
Washington, D. C 


Mecuanicat Division.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. 

ComMITTRE oN Resrarcu.—William J. 
Cantley, mechanical engineer Lehigh Valley, 
Bethlehem, Pa. f 

CaNADIAN RarLway CLusB.—C. R. Crook, 2271 
Wilson avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT ASSOCIATION or St. Lovis.— 
J. J. Sheehan, 1101 Missouri Pacific Bldg., 
St. Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 

uly and August, Statler Hotel, St. Louis, 
Lo. 

Car DEPARTMENT OFFICERS’? AssociATION.—Frank 
Kartheiser, chief clerk, Mechanical Dept, 
C. B. & Q., Chicago. 

Car ForeMen’s Association oF Cticaco.—6G. K. 
Oliver, 2514 West Fifty-tifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, July and August, La 
Salle Hotel, Chicago. 

Car FoREMEN's ASSOCIATION OF OMAHA, CousciL 
BrLurrs AND SOUTH OMAHA INTERCHANGE— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CENTRAL RaiLWwav CrLvR or Burraro.—Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Bufale, 
N. Y. Regular mectings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car FonrMrEN s Assoctariox.—E.. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Tsland, N. Y. Regular mee- 
ings second Friday of each month. except 
May, June, July, August and September. 

INDIANAPOLIS CAR Inspection | ÁssoclaTioN.— 

A. Singleton, 822 Big Four Build 
Indianapolis, Ind. | Regular meetings. first 
Monday of cach month, except July, Angust 
and September, at Hotel Severin, Indiana 
olis, at 7 p. m. 

INTERNATIONAL Ratiway GENERAL ForeMes’s 
Assocration.—F. T. Tames (President), gen 
eral foreman, D. L. & W.. Kingsland, N. J. 

INTERNATIONAL Ratiway Master BrackswiTés 
ASSOCIATION. — W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master Borer Makrrs’ Associatios.—A, F. 
Stiglmeier, secretary, 29 Parkwood street. 
Alhany, N. Y. 

New Encranp Rangoap Crvee—W. E. Cade. 
E: 683 Atlantic avenue. Boston. Mass. 

egular meetings, second Tuesday in each 
month, except June, July, August and Sep 
tember, at Hotel Touraine, Boston. 

New York Rartrroap Crer --D. W. Pee, Riem 
527, 30 Church street, New York. Meeti 
third Friday in each month, except June. 
July, August and September, at 29 West 
Thirty-ninth street, New York. 

Nortiwerst Car Men's Assocratiox, —E. N. 
Myers. chief interchange inspector, Minns- 
sota Transfer Railway, St. Paul Minn. 
Meetings, first Monday each month, ex 
June, July and August, at Midway Cz 
rooms, University and Prior avenue, St 
Paul. 

Pacirric. Rar; wav. Cren.— William 
P. O. Box 32735, San Francises 
lar meetings, second Thursdays of eac 
in San Francisco and Oakland, Calif. 
nately—Tune in Los Angeles and October in 
Sacramento, 

Rarnway Crus. or Greexvirnr. — J. Howard 
Waite, 43 Chambers avenue. Greenville, Pa. 
Regular meetings, third Thursday in month, 
except Tune, July and August. 

Raitway Cres or Prttseverau.--T. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Rez 
lar meetings, fourth Thursday in | month 
except June, July and August, Fort Pitt 
Hotel, Pitt-burgh, Pa. 

Raitway FUEL AND TRAVELING ExciNFFERS Asse 
CrATION,— T. Duff Smith, 1255 Old Colony 
building, Chicago. 

SOUTHERN AND SOUTHWESTERN Rattway CLUR.— 
A. T. Miller. P. O. Box 1205, Atlanta, Ga. 
Regular mectings, third Thursday in Janu 
ary, March, May, July and September, An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Tonosro Rattway Crvp.-- D. M. George, Box 8, 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto, 
Ont. 

Westrrn Rarr wav Crur.—c. IL. Emerson, execu- 
tive secretary, 822 Straus Building, Chicago. 
Regular meetings, third Monday i 


Wollrer. 


in each 
month, except June, July. Aug. and Sept. 
(Turn to next left-hand page) 
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EARNING POWER 


xx Au. ail. on mme S P Latii, lal" eA LL ex: d 


The increased earning ability of modern 
motive power justifies the replacement of 
many thousands of existing locomotives. 
© Let earning power be the considera- 
tion that governs your choice between 
repairing old power or buying new loco- 
motives. @ Do not perpetuate old 
locomotives that will be a drain on in- 


creasing revenues. 


LIMA 
LOCOMOTIVE WORKS 


INCORPORATED 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


A Group of New Santa Fe Lightweight Trains at the Chicago Terminal 


—— NEWS — 


Improvement Programs 


The Southern Railway System is reno- 
vating and air conditioning certain pas- 
senger coaches at an authorized cost of ap- 
proximately $1,033,000. The program is 
expected to be completed late this spring. 


Chicago, Milwaukee, St. Paul & Pacific. 
—A budget of $6,058,870 for the Milwaukee 
has been approved by the federal district 
court at Chicago. Of the total, about $3,- 
000,000 is for new equipment to be financed 
out of railroad funds. 


Power Reverse Gear Order 


Is Modified 


Tur Interstate Commerce Commission 
has modified its order in the power reverse 
gear case so that carriers may be per- 
mitted to install power reverse gears when 
class 1 or 2 repairs are made. The origi- 
nal order required the installation to be 
made when class 3 or heavier repairs were 
made. 


Car Inspector Covered by Federal 
Safety Appliance Act 


A CAR inspector who is injured while 
inspecting at an interchange point a foreign 
car not yet accepted by the road employ- 
ing him may claim benefits under the Fed- 
eral Safety Appliance Act, such damages 
to be paid by the delivering carrier, accord- 
ing to a recent decision of the United 
States Supreme Court reversing a previous 
judgment of the Supreme Court of the 
State of Missouri in Brady v. Terminal 
Railroad Association of St. Louis, 1025 
W. (2) 903. According to the testimony 
rendered in the case, the Terminal Rail- 
road Association had placed a string of 
cars on an interchange track of the Wabash 
at Granite City, Ill, where they awaited 
acceptance by the latter. When Brady, 
a Wabash car inspector, followed his usual 
routine of inspecting the cars, prior to ac- 
ceptance by the Wabash, he chanced to 
secure himself by a grab-iron which had 
become loose, due to a rotten board; he 
fell and was injured. 
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The plaintiff first sued the Wabash under 
the Federal Safety Appliance Act, but a 
judgment in his favor was reversed on the 
ground that the car had not yet been ac- 
cepted by the Wabash. While that suit 
was pending, Brady brought a new suit 
against the Terminal Railroad Association 
in the state court. 

In its decision in this case, which it ac- 
cepted on appeal from an adverse judgment 
by the state court, the United States Su- 
preme Court held that when Brady was 
injured the defective car was still in use 


by the defendant carrier, since it had not 
yet been accepted by the Wabash, and that 
the statutory obligation of the terminal 
road continued. During the trial, it was 
questioned also whether the fact that Brady 
was not an employee of the Terminal Rail- 
road Association did not absolve the road 
from duty to him. To this the high court 
replied that the car inspector was not be- 
yond the statute of the act unless he was 
outside its scope because of the special 
character of his work. Since it was of the 
(Continued on next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the March Issue 


LOCOMOTIVE ORDERS 


Road 
Canadian Pacific 


No. of Locos. 
EEE T AT 15 


Type of Loco. 
4-6-2 
10 Hudson 


Builder 


Canadian Loco. Co. 
Montreal Loco. Wks. 


LOCOMOTIVE INQUIRIES 


Chicago & North Western......... 1-6 15,000-gal."fender& ^ — 25225429 0 69D take eee 5 
FreiGut-Car ORDERS 
Road No. of Cars Type of Car Builder 
Bangor & Aroostook. ......... sse 500 40-ton box Magor Car Corp. 
TÉ 115 70-ton hopper Bethlehem Steel Co. 
50 50-ton rack Greenville Steel Car Co. 
British American Oil Co., Ltd...... 5 Tank Canadian Car & Fdry. Co. 
. 24 Tank National Steel Car Corp. 
Canadian National .........5. es 700* — 45-ton box Eastern Car Co. 
700*  45-ton box National Steel Car Corp. 
600* — 45-ton box Canadian Car & Fdry. Co. 
Canadian Pacibe 12:5: eid 1,000 40-ton box Canadian Car & Fdry. Co. 


50 Automobile 


200 Stone 

950 40-ton box 
100 Gondola 

200 50-ton hopper 


Canadian Car & Fdry. Co. 
Canadian Car & Fdry. Co. 
Canadian Car & Fdry. Co. 
National Steel Car Corp. 
National Steel Car Corp. 
National Steel Car Corp. 


50 Concentrate Eastern Car Co. 

50 Refrigerator Canadian Pacific shops 
Canfield Tank Line............... 4 General American Trans. Co. 
Niagara Smelting Corp...........-. 1 Tank General American Trans. Co. 
Phillips Petroleum €Co............. 10 Propane tank General American Trans. Co. 
Shell Chemical Co............. 0000 4 General American Trans. Co. 
U; S, Nevy Deptis cscs ocsooscerrrs 5 50-ton flat American Car & Fdry. Co. 

1 100-ton flat Haffner-Thrall Car Co. 

1 50-ton hopper American Car & Fdry. Co. 


FREIGHT-CAR INQuIRIES 


50-70-ton hopper 
Tank 


PassENGER-CAR ORDERS 


Eastern Gas & Fuel Associates..... 50 
5-10 

Road No. of Cars 
Bangor & Aroostookf.......... s. 1 


Type of Car 
Baggage and 


Builder 
Pullman-Std. Car Mfg. Co. 


mail 


* These cars, which will be stcel-sheathed, with wood linings and ceilings, will be wider and 


higher than the 3,000 built last year. 


wide and 10 ft. high, witb a capacity of more than 3,700 cu. ft. 


lb. lighter than the previous lot. 


They will have a length of 40 ft. 6 in., and will be 9 ft. 2 in. 


The weight of the car will be 1,700 


+ Ordered by Bangor & Aroostook Investment Co. 
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THE MAINTENANCE-OF-WAY ENGINEER 


With increased speeds, track structures are suf- 
fering. A driving wheel load which is satisfactory 
at 60 miles per hour becomes questionable at 
90 miles per hour. The factor of safety in track 


structures is endangered. 


Lighter driving wheel loading is the solution 
and a new approach to lo: »motive design 


can supply it. 


The solution incorporates the use of lighter 


drivinc wheel loads combined with the use of 


cR i 


CHICAGO 


the Locomotive Booster, thus restoring the start- 
ing and accelerating power and making it 
equal to, or greater than, the heavier, costlier 


and more destructive design. 
The net result is a high-speed, high-capacity 
locomotive that lightens the punishment on 


track, thereby reducing maintenance. 


When maintenance is required, a replacement part assumes importance equal to that of the device itself 
and should be purchased with equal care. Use only genuine Franklin repair parts in Franklin equipment. 


— z 7 


RANKLIN RAILWAY SuPPLY COMPANY, INC. 


MONTREAL l 


opinion that Congress had made no excep- 
tion of those employed in inspecting cars 
and that the statute expressly excludes the 
legal defense of assumption of risk, the 
Court concluded that “one is not to be de- 
nied the benefit of the Act because the 
work was that of inspection for the pur- 
pose of discovering defects.” The opinion 
was rendered by Chief Justice Hughes. 


Relation Between Track and 
Rolling Stock 


Tne Engineering Division (A. R. E. A.) 
and the Mechanical Division of the Asso- 
ciation of American Railroads have ap- 
pointed a joint committee to study the 
relation between track and rolling stock 
through a program of investigation and 
tests relating thereto. The committee is 
headed by Dr. Arthur N. Talbot, profes- 
sor emeritus, University of Illinois, Ur- 
bana, Ill. Representatives of the A. R. E. 
A. include J. V. Neubert, chief engineer 
maintenance of way, N. Y. C., New York; 
W. J. Burton, assistant to chief engineer, 
M. P., St. Louis, Mo.; A. N. Reece, chief 
engineer, K. C. S., Kansas City, Mo. ; and 
Robert Faries, assistant chief engincer, 
maintenance, Penna., Philadelphia, Pa. 

The Mechanical Division has appointed 
the following: R. H. Kueck, chief mechan- 
ical engineer, M. P., St. Louis, Mo.; J. B. 
Blackburn, mechanical assistant to chief 
mechanical officer, C. & O, Cleveland, 
Ohio; J. G. Blunt, chief mechanical engi- 
neer, American Locomotive Co., Schenect- 
ady, N. Y.; F. A. Isaacson, engineer car 
construction, A. T. & S. F., Topeka, Kan.; 
and A. G. Hoppe, assistant mechanical 
engineer, C. M. St. P. & P., Milwaukee, 
Wis. W. I. Cantley, mechanical engineer, 
Mechanical Division, and G. M. Magee, 
research engineer, Engineering Division, 
will participate ex-officio in the activities 
of the committee. 


Employment Still Dropping 


Rattway employment fell off another 
2.08 per cent during the one-month period 
from mid-January to mid-February, ac- 
cording to the Interstate Commerce Com- 
mission's compilation, based on preliminary 
reports. The total number of employees 
as of the middle of February was 939,663, 
as compared with a mid-January figure of 
959,670. 

The drop in maintenance of equipment 
and stores forces was 3.33 per cent while 
the train and engine service group was 
down 2.87 per cent, reflecting the fall in 
trafic. The mid-February maintenance of 


THe Mopern SurPLv Company, Chi- 
caro, has been appointed sales representa- 
tive for the Standard Drake Shoe & 
Foundry Company, Pine Bluff, Ark. 


* 

Grorce KEMME, railway sales and serv- 
ice engineer for the Standard Oil Com- 
pany, Minneapolis division, with headquar- 
ters at Minneapolis, Minn, has retired. 
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way and structures force was 1.31 per 
cent smaller than that oí the previous 
month. 

The drop in total employment as com- 
pared with February, 1937, was 14.26 per 
cent, with maintenance of way and struc- 
tures forces falling off 19.3 per cent ; main- 
tenance of equipment and stores, 21.54 per 
cent; and train and engine service, 13.86 
per cent. The index number, based on the 
1923-1925 average as 100 and corrected 
for seasonal variation, stood at 547 in 
February as compared with 63.8 in Feb- 
ruary, 1937. 


Rock Island Leases Diesel- 
Electric Power 


Tur Cuicaco, Rock IsLann & Paciric 
has, with the consent of the federal dis- 
trict court at Chicago, completed negotia- 
tions with the Electro-Motive Corporation 
for the lease of 10 Diescl-electric switch- 
ing locomotives for a period of seven years. 
The locomotives include eight 100-ton, 
600-hp. and two 125-ton, 900-hp. locomo- 
tives. The gross rental for each of the 
100-ton locomotives will be $67,500 and 
the total rental on the larger ones will be 
$88.000 each. At the conclusion of the 
rental period, the road may purchase the 
locomotives at a nominal cost. The peti- 
tion of the road to the court stated that 
ten Diesel switching locomotives, similar to 
the 100-ton locomotives just obtained, were 
leased from the Electro-Motive Corpora- 
tion on April 20, 1937, resulting in a sav- 
ings of approximately $1,000 a month to 
the road after the payment of rental. 


Fuel Efficiency Record in 1937 


Aw improved record in fuel efficiency 
by locomotives engaged in road and yard 
service was established by the railroads 
of the United States in 1937, according 
to the Association of American Railroads. 
In that year an average of 117 lb. of 
fuel was required to haul 1,000 tons of 
freight and equipment a distance of one 
mile. This was the lowest average attained 
since the compilation of these reports be- 
gan in 1918, 

The average in 1937 was a reduction of 
nearly 28 per cent compared with 1921, in 
which year the average was 162 lh. It 
also was a reduction of 2 lb. compared 
with 1936 and a reduction of 3 lb. com- 
pared with 1935, 

Increased efficiency in fuel consumption 
in passenger service also took place in 
1937. In that year, 15.1 1b. of fuel were 
required to haul each passenger-train car 


Supply Trade Notes 


H. E. Lewis, chairman of the beard of 
the Jones & Laughlin Steel Corporation, 
Pittsburgh, Pa. has also been elected 
president to succeed S. E. Hackett, re- 
signed. Lewis M. Parson, who has heen 
in charge of the Philadelphia sales office 
of the Bethlehem Steel Company, has 
been elected a director and vice-president 
in charge of sales of the Jones & Laugh- 
lin Steel Corporation, 


one mile. This was a reduction of nearly 
15 per cent compared with 1921 when the 
average was 17.7 lb. The average in 1936 
was 15.3 Ib. and in 1935 it was 15.5 Ib. 

Class I roads in 1937 used 82,276,671 
tons of coal for both road and yard switch- 
ing service. This was obtained at a cost 
of $198,953,973. In 1936, they used 80,- 
439,186 tons, the cost of which was $188,- 
572,369. "The railroads also consumed in 
road and yard switching service in 1937, 
2,553,723,894 gal. of fuel oil, compared 
with 2,336,421,839 gal. in 1936. 


Equipment Depreciation Orders 


EQurIpMENT depreciation rates for six 
railroads, including the Virginian and the 
Clinchfield, have been prescribed by the 
Interstate Commerce Commission in 
another series of sub-orders modifying 
previous sub-orders in No. 15100, Deprecia- 
tion Charges of Steam Railroad Com- 
panies. The composite percentages which 
are not prescribed rates range from 3.07 
per cent for the Clinchfield to 11.94 per 
cent for the Sabine & Neches Valley. 

The Virginian’s composite percentage of 
3.26 is derived from the following pre- 
scribed rates: Steam locomotives, 3.65 per 
cent; other locomotives, 2.82 per cent; 
freight-train cars, 3.25 per cent; passen- 
ger-train cars, 3 per cent; work equipment. 
3.87 per cent; miscellaneous equipment, 15 
per cent. Prescribed rates for the Clinch- 
ficld are: Steam locomotives, 3.21 per cent: 
freight-train cars, 3 per cent; passenger- 
train cars, 3.14 per cent; work equipment, 
2.81 per cent. 


Illinois Central Adopts Plan to 
Reduce Payroll Expense 


A PLAN providing for the reduction of 
payroll expense by the elimination of posi- 
tions and by vacations without pay has 
been placed in effect by the Illinois Cen- 
tral. Under the plan all employees, in- 
cluding officers, will contribute to the pay- 
roll reduction so that no particular group 
will be called upon to bear the entire hur- 
den. In that group of employees which 
enjoys wage and working contracts 
through the Brotherhoods, a ten per cent 
reduction in payroll is being accomplished 
through the elimination of positions. In 
the group of employees not covered by 
contracts, including officers not under con- 
tract, each employee is required to take 
ten days vacation without pay during April 
or May at such time as the employee 
chooses and work permits. The ten days 
may or may not be consecutive. 


J. W. Kearney recently became asso- 
ciated with the Davis Brake Beam Com- 
pany, Johnstown, Pa. Mr. Kearney’s 
headquarters are at 908 Midland building, 
Cleveland, Ohio. 


* 
C. C. Scorr, manager of the Buffalo. 


N. Y. sales office of the Worthington 
(Continued on next left-hand page) 
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"NET COAL 
SAVING 


COAL SAVING 


DOLLARS IN COAL 
DOLLARS IN COAL 
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THE EFFECT OF ABBREVIATED ARCHES ON FUEL SAVING 


LET THE ARCH HELP YOU SAVE 


With the emphasis being placed on saving every railroad 


dollar, the locomotive Arch becomes increasingly important. 


Regardless of the amount of traffic handled, the locomotive 


Arch saves enough fuel to pay for itself ten times over. 


Be sure that every locomotive leaving the roundhouse has its 
Arch complete with not a single brick nor a single course 


missing. 


In this way, you will get more work for each dollar of fuel 
expense. Skimping on Arch Brick results in a net loss to the 


railroad. 


THERE'S MORE TO SECURITY ARCHES THAN JUST BRICK 


HARBISON -WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 


Refractory Specialists Specialists 


Pump and Machinery Corporation, Har- 
rison, N. J., has been assigned to special 
work in the Buffalo district and has been 
succeeded by W. A. Meiter, representa- 
tive for the Cleveland, Ohio, territory. 


* 


Tur WILson ENGINEERING CORPORA- 
TION, Chicago, has been appointed distribu- 
tor for the railway equipment manufac- 
tured by The Unit Heater & Cooler Co., 
Wausau, Wis, a division of the D. J. 
Murray Manufacturing Company of the 
same city. 

* 


Frank P. McEwen, formerly with the 
Republic Steel Corporation, has been elect- 
ed vice-president and assistant to presi- 
dent of the Ewald Iron Company, with 
headquarters at Louisville Ky., to suc- 
ceed George O. Boomer, resigned. 


* 


James T. HAMILTON has been appointed 
district manager, Eastern division of the 
Railway division of the Dayton Rubber 
Manufacturing Company, Dayton, Ohio, 
and Charles F. Howard, who has had 
practical experience on railway air condi- 
tioning equipment, has been appointed serv- 
ice inspector in the Eastern region for the 
railway division. Mr. Hamilton, after 
graduating from Bliss Electrical School, 
Washington, D. C., served as a special ap- 
prentice on the New York, New Haven & 
Hartford. In 1920 he resigned as assist- 


J. T. Hamilton 


ant mechanical superintendent and assumed 
charge of rolling stock on the New York, 
Westchester & Boston as superintendent of 
car equipment, but later left this road to 
become car equipment engineer with Jack- 
son & Moreland, consulting engineers on 
the Delaware, Lackawanna & Western 
electrification. On completion of this pro- 
ject, he entered the sales field as eastern 
railway sales manager for a storage bat- 
tery company. He then assisted in organ- 
izing the car maintenance department of 
the City of New York Independent Sys- 
tem, and later in the maintenance of its 
car equipment. 


* 


J. M. TAYLOR, vice-president and man- 
ager at New Orleans, La., of the New 
Orleans Building Materials District of the 
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Johns-Manville Sales Corporation has 
been transferred from the management of 
that district to the staff of the president of 
the sales corporation, with headquarters, as 
formerly, at New Orleans. Mr. Taylor 
continues as vice-president of the sales 
corporation, but has been relieved of the 
duties of district managership to devote 
more of his time to this special assignment. 


* 


Lewis M. Parsons, formerly manager 
of sales of the Bethlehem Steel Company, 
with headquarters at Philadelphia, Pa., has 
been elected vice-president in charge of 
sales and a director: of 
Corp., 


the Jones & 


Laughlin Steel Pittsburgh, Pa. 


Lewis M. Parsons 


Mr. Parsons was educated at the Univer- 
sity of Pennsylvania and in 1917 entered 
the destroyer service of the U. S. Navy. 
Later in the World War he served in the 
Naval Flying Corps. After the war, he 
entered the employ of the Bethlehem Steel 
Company in the sales division and was 
made assistant manager of sales at Phila- 
delphia in 1932. In 1936 he became mana- 
ger of sales at the same office. 


* 


A NEW board of directors of The Bald- 
win Locomotive Works was elected at the 
annual meeting of the company held at 
Philadelphia, Pa., on March 3. The board 
elected at the meeting, the first to be held 
since confirmation of the reorganization 
plan, is made up as follows: Arnold Bern- 
hard, of New York; Charles E. Brinlev, 
John W. Converse, Joseph N. Ewing, 
Edward Hopkinson, Jr., George H. Hous- 
ton, Conrad N. Lauer, all of Philadelphia ; 
Jerome Preston, of Boston, Mass. ; Charles 
H. Schlacks, of Philadelphia; Robert C. 
Shields, of Detroit, Mich.; Charles L. 

tillman, of New York; and Samuel M. 
Vauclain, of Philadelphia. 

The new members of the board are 
Messrs. Bernhard and Brinley, who are 
also voting trustees; Converse, Hopkinson, 
Preston, Schlacks and Stillman. 

At the organization meeting of the 
board, held on March 7, the following of- 
ficers were re-elected to serve for the en- 
suing year: Samuel M. Vauclain, chair- 
man of the board; George H. Houston, 
president; Robert S. Binkerd, vice-presi- 
dent and director of sales; Harry Glaenzer, 
vice-president in charge of engineering; 


Charles E. Acker, treasurer; Charles D. 
MacGillivray, secretary; James Macdon- 
ald, assistant secretary; Howard D. Hum- 
phrey and Thomas E. McFalls, assistant 
treasurers. 

In addition the following executive com- 
mittee was elected: Conrad N. Lauer, 
chairman, Arnold Bernhard, Charles F. 
Brinley, Edward Hopkinson, Jr. George 
H. Houston, Robert C. Shields, and Sam- 
uel M. Vauclain. 

* 


F. B. HonsTMANN has been appointed 
technical director, railroad department, of 
the Dearborn Chemical Company, Chi- 
cago, with duties to include the general 
supervision of all railroad department 
matters falling under that head. 


* 


GEoncE T. MAHANEY of the staff of the 
general sales manager of the Chevrolet 
Motor division of the General Motors Cor- 
poration and James D. Platt, district man- 
ager of the Pontiac Motor division, with 
headquarters at Seattle, Wash., have been 
appointed eastern and western sales man- 
agers, respectively, of the Diesel Engine 
division of General Motors Sales Corpora- 
tion, with headquarters in Cleveland, Ohio. 
The two territories will be divided roughly 
by a line extending from Mobile, Ala, 
northward through Chicago and Milwaukee, 
Wis. 

* 


J. A. Amos, vice-president of the Pyle- 
National Company, Chicago, has been 
elected president to succeed William Mil- 
ler, who has been elected chairman of the 
board. Mr. Amos has been with the Pyle- 
National Company since 1926, when he en- 
tered its employ as vice-president. Prior 
to that time he was associated with various 
companies until 1918, when he established 
the Oliver Electric Appliance Company, 


J. A. Amos 


at St. Louis. In 1924, this company was 
sold to the Pyle-National Company and 
was operated as an independent business 
until 1926, when it was merged with Pyle- 
National and Mr. Amos was elected vice- 
president. 

Mr. Miller’s experience embraces several 
years of railroad service prior to 1908, 
when he became vice-president of the Ad- 
reon Manufacturing Company. Three years 

(Continued on next left-hand page) 
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Some of the Advantages 


of the Mew 4-8-4 Type Locomotives 
for the C. M. Sr. P. & P. R. R. Co. 


This efficiency is obtained with a boiler 


More Hp. PER equipped with an Elesco Type "E" super- 
heater. A locomotive boiler equipped with 
UNIT of WEIGHT a Type "E" superheater as compared with a 


Type “A” superheater, effects a substantial 


increase in evaporative capacity and 505 - 
80% more superheating capacity. 


The ability of the superheater to provide high degrees of superheated 
steam, however, is dependent upon the entering steam being free of mois- 
ture. The Elesco tangential steam dryer assures the flow of dry steam to the 
superheater. The dryer is attached to the inlet of the dry pipe and separates 
the moisture from the steam through centrifugal motion, and automatically 
returns the moisture back to the boiler. The inlet of the dryer is unobstructed 
and is at the highest point in the dome. 


The small steel valves of the American 


A SMOOTH ACTING multiple-valve throttle operate at progressive 
intervals, which insure perfect gradation of 


and Warp-Proor the steam to the locomotive cylinders. 


THROTTLE The small valves, not being affected by high 


steam temperatures, insure a DEPENDABLE 
throttle. The throttle is cast integral with the superheated steam compart- 
ment of the superheater header and, as compared with other types of throt- 
tles, substantially economizes on weight, space and flanged steam joints. 


THE SUPERHEATER COMPANY 


Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK 122 S. Michigan Avenue, CHICAGO 
A-1224 Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 


Superheaters + Exhaust Steam Injectors + Feed Water Heaters  * American Throttles  * Pyrometers + Steam Dryers 


later he was elected president of the Mon- 
arch Pneumatic Tool Company and vice- 
president of the Standard Railway Equip- 
ment Company, from which position he 
resigned in 1913 to become vice-president 


William Miller 


of the Pyle-National Company. In 1914 
he was elected senior vice-president and 
on August 2, 1934, was elected president, 
which position he has held until his recent 
appointment. 


General 


R. V. BLockKER, assistant superintendent 
of motive power of the Erie, with head- 
quarters at Cleveland, Ohio, has been ap- 
pointed superintendent of motive power 
to succeed Charles James, retired. 


W. E. Harmison, master mechanic of 
the Erie at Hornell, N. Y., has been pro- 
moted to assistant to the superintendent of 
motive power, with the same headquarters. 
The position of assistant superintendent of 
motive power has been abolished. 


CHARLES JAMES, superintendent of mo- 
tive power of the Erie at Cleveland, Ohio, 
has retired. Mr. James was born in Elk- 
hart, Ind. Before coming to the Erie as 
a machinist in 1890 he had spent ten years 
in the Elkhart shops of the Lake Shore & 
Michigan Southern (now part of the New 
York Central). On the Erie he became 
enginehouse foreman at Huntington, Ind., 
and later general foreman at Chicago. 
After serving as master mechanic at Avon, 
N. Y.; Galion, Ohio; Port Jervis, N. Y. 
and Jersey City, N. J., he became district 
mechanical superintendent of the Western 
district, later being transferred to the Hor- 
nell region. He was appointed superin- 
tendent of motive power on November 1, 
1927. 


J. M. NicHorson, acting mechanical su- 
perintendent of the Western mechanical 
district of the Eastern lines of the Atchi- 
son, Topeka & Santa Fe, has been appoint- 
ed mechanical superintendent of the same 
territory, with headquarters as before at 
Topeka, Kan., succeeding I. C. Hicks, who 
is retiring at his own request, after 35 
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Tue T-Z Rattway EQUIPMENT ComM- 
pany, Chicago, has been appointed national 
sales representative for the distribution of 
railway specialties manufactured by the 
Motor Wheel Corporation, Lansing, Mich., 
which includes primarily steel car stamp- 
ings, such as coil-spring plates, journal-box 
lids, dust-guard assemblies, triple-valve 
protector caps and defect- and routing-card 
holders. 


+ 


Tue officers of the Greenville Steel Car 
Company, Greenville, Pa., are now as fol- 
lows: Edwin Hodge, Jr. of Pittsburgh, 
chairman and president, succeeding Frank 
L. Fay, who has resigned ; W. S. Dietrich, 
vice-president in charge of operation; K. 
C. Gardner, continues as vice-president in 
charge of sales; R. A. Zimmerman is 
treasurer and assistant secretary, and John 
C. Bane, Jr, is secretary and assistant 
treasurer. 


Obituary 


Cornettus G. SAUERBERG, mechanical 
representative of the Ohio Injector Com- 
pany of Illinois, Chicago, with headquar- 
ters at Castleton-On-Hudson N. Y., died 


Personal Mention 


years’ service with this company. Mr. 
Nicholson was born in Scranton, Kan., on 
February 24, 1888. After graduating from 
Kansas State College he entered the test 
department of the Santa Fe on September 


J. M. Nicholson 


16, 1912, as a computer. In June, 1913, he 
was promoted to an assistant in this de- 
partment, and on May 1, 1916, to labora- 
tory foreman. The following August he 
was made fuel supervisor on the Missouri 
and Illinois divisions. He was promoted 
to assistant engineer of tests on May 26, 
1921, and became fuel conservation engi- 
neer for the system on January 1, 1923. 
Mr. Nicholson was promoted to master 
mechanic on November 1, 1930, serving first 
on the Slaton division, then, after Febru- 
ary 1, 1934, on the Eastern and Kansas 


in Mason City, Iowa, on February 24. He 
was born on January 13, 1884, and gradu- 
ated from Iowa State College in 1911. 
Following his graduation he entered the 
employ of the Atchison, Topeka & Santa 
Fe, serving in various capacities in the 
mechanical department of that railroad 
until 1919, when he engaged in business for 
himself in Mason City. In September, 
1924, he was employed by the Ohio Injec- 
tor Company of Illinois as mechanical rep- 
resentative and service engineer, at Castle- 
ton- On-Hudson. 


* 


Rosertr R. WELLS, representative for 
the western territory of the Hunt-Spiller 
Manufacturing Corporation, South Boston, 
Mass., died on February 23, of a heart 
ailment at his home in Berkeley, Calif. Mr. 
Wells was born at Topeka, Kan., on Feb- 
ruary 7, 1885, and during his early career 
was employed by the Atchison, Topeka & 
Santa Fe. He subsequently was an in- 
spector at the steel plants in Chicago and 
then was with the United States Metallic 
Packing Company previous to March 15, 
1923, when he entered the service of the 
Hunt-Spiller Manufacturing Corporation 
as a representative in its sales department 
for the western territory. 


City divisions, and, after July 1, 1937, on 
the Illinois division. He was appointed 
acting mechanical superintendent of the 
western district of the Eastern lines on 
July 20, 1937. 


Master Mechanics and 
Road Foremen 


Epwarp Poor, master mechanic of the 
Erie at Marion, Ohio, has been appointed 
master mechanic at Hornell, N. Y. 


Curster K. James has become master 
mechanic of motor equipment of the Erie, 
with headquarters at Hornell, N. Y. 


C. J. Gerges, master mechanic of the 
Erie at Avoca, Pa. has been appointed 
master mechanic at Marion, Ohio. 


Harvey H. Jones has been appointed 
master mechanic of the Wyoming division 
of the Union Pacific, with headquarters at 
Cheyenne, Wyo., succeeding R. F. Weiss. 


LEsLIE Foraker has been appointed road 
foreman of engines on the Susquehanna 
division of the Erie, succeeding L. D. Bur- 
dell. 


aC. W. Ecensarcer, general enginehouse 
foreman of the Erie at Port Jervis, N. Y., 
has been promoted to the position of mas- 
ter mechanic at Avoca, Pa., to succeed C. J. 
Gerbes. 


L. D. Burnett has been appointed road 
foreman of engines on the Meadville and 
B. & S. W. divisions of the Erie. 


B. E. Jones, master mechanic of motor 
equipment of the Erie, with headquarters 
(Continued on next left-hand page) 
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On the New York Centra 


HEN it came to motive power for the new deluxe streamlined 20th Century 

Limited, the New York Central demonstrated their implicit confidence in steam 
by again selecting the reliable time-tested, service-proved Hudson type locomotive. 
And why not?—For twelve years this fast passenger locomotive, hauling all the 
famous trains of the New York Central, has been making most exacting schedules 
with sunrise certainty. Now, with this long continued success with steam, 50 more 
improved Hudsons, ten of which are attractively streamlined for the Century, 
are being delivered, raising the total number of Hudsons on the Central to 275. 


The construction of these 275 engines brought continued improvements in both 
proportions and mechanical details making each successive class of Hudsons more 
powerful, efficient and serviceable than the one before. These new engines develop 
more than 4,700 cylinder horsepower at 75 miles per hour. At 80 miles per hour 
they produce a drawbar pull of 17,500 pounds or 30 per cent more than the pull 
exerted by previous Hudsons at the same speed. Most important of all, this out- 
standing performance is delivered at a relatively low first cost. 


Steam is still supreme on the New York Central. 


AMERICAN LOCOMOTIVE COMPANY. 
PO CHURCH STREET NEV YOR RNA 


at Hornell, N. Y., has been appointed 
master mechanic at Buffalo, N. Y., to suc- 
ceed William Moore. 


Car Department 


James F. MowcER, who has been ap- 
pointed superintendent of the car shops 
of the Illinois Central at Burnside (Chi- 


J. F. Monger 


cago), as noted in the December issue of 
the Railway Mechanical Engineer, was 
born in Loudon County, Tenn., on Sep- 
tember 6, 1885. He received a grammar 
school education and entered railway serv- 


Lanpis Hyprautic Grinper.—The Lan- 
dis 16-in. Type B plain hydraulic grinder 
is illustrated and described in Catalog E-37 
issued by the Landis Tool Company, 
Waynesboro, Pa. 


* 


Nicket ALLov STEELS For Hann Toots. 
—Bulletin U-3, issued by The Interna- 
tional Nickel Company, Inc, 67 Wall 
street, New York, describes nickel alloy 
steels for hand tools and small power tools, 
such as wrenches, hammers, screw drivers, 
pliers, chisels, rivet sets, punches, etc. 


* 


VANADIUM STEEL Castincs.—The 24- 
page illustrated bulletin issued by the 
Vanadium Corporation of America, 420 
Lexington avenue, New York, contains a 
complete description of the properties and 
applications of a number of vanadium alloy 
steels for castings where high strength is 
required without excessive weight or high 
cost. Carbon-vanadium steel, manganese- 
vanadium steel, nickel-vanadium steel and 
nitriding cast steel are among the alloy 
steels discussed. 

* 


Mone, NICKEL and NickEeL ALLoys.— 
Bulletins T13 and T-14, issued by the 
Development and Research Division of the 
International Nickel Company, Inc., 67 
Wall street, New York, discuss, respec- 
tively, nickel and nickel-base alloys—their 
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ice on September 1, 1912, as a gang fore- 
man with the Illinois Central & Yazoo & 
Mississippi Valley at Memphis, Tenn. On 
May 1, 1917, he became a general car fore- 
man at Vicksburg, Miss, and on March 
16, 1934, general car foreman at Burnside. 
On November 1, 1937, Mr. Monger was 
appointed shop superintendent. 


Epwarp M. JENKINS, master car build- 
er of the Delaware, Lackawanna & West- 
ern at Scranton, Pa, has retired. 


FRANK A. SHoUuLTY has recently been 
appointed assistant superintendent of the 
car department of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Milwaukee, Wis. 


RotANp H. Lrov, car foreman of the 
Canadian National at Halifax, N. S., has 
been appointed acting general car foreman, 
succeeding W. H. Pirie. 


Shop and Enginehouse 


F. D. Rrptey, assistant foreman of the 
Norfolk & Western at Eckman, W. Va., 
has been promoted to the position of fore- 
man, succeeding W. H. Show. 


ALEXANDER D. McDona tn, night engine- 
house foreman of the Canadian National 
at Mulgrave, N. S., has become acting day 
foreman of the enginehouse. 


WILLIAM Moore, master mechanic of 
the Erie at Buffalo, N. Y., has been ap- 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


use in the design of corrosion-resistant 
machinery and equipment, and the design 
and construction of heavy equipment in 
monel, nickel and Inconel. 


* 


MACHINING ALUMINUM.—Part I of the 
completely revised edition of "Machining 
Aluminum," issued by the Aluminum 
Company of America, Pittsburgh, Pa., 
deals with cutting angles and shapes for 
various tools for general machine-shop 
practice, and discusses cutting speeds, 
feeds, lubricants and tool materials. Part 
II is concerned with speeds, feeds, cutting 
compounds, tool materials and various 
tools used for screw-machine practice. 


* 


TURRET LaTHEs.—A 20-page booklet, 
being distributed by the Gisholt Machine 
Company, Madison, Wis., gives a pictorial 
record and general description of the 
complete line of turret lathes manufactured 
by this company. As described in the 
booklet, these machines range from the 
No. 3 universal ram-type turret lathe, hav- 
ing a 1%-in. spindle bore to the largest 


pointed shop superintendent, with head- 
quarters at Hornell, N. Y. 


J. R. Harris has been appointed produc- 
tion engineer of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at 
Milwaukee, Wis. 


R. M. Wirson has been appointed gen- 
eral foreman of the Erie at Port Jervis, 
N. Y., succeeding C. W. Ecenbarger. 


James E. STANTON, boilermaker of the 
Canadian National at Mulgrave, N. S, 
has been appointed acting night foreman. 


Eart C. KELLock has been appointed 
acting enginehouse foreman of the Cana- 
dian National, with headquarters at Stel- 
larton, N. S., succeeding James Blair, who 
has retired. 


Obituary 


G. W. Rosertson, master mechanic of 
the Chesapeake & Ohio at Clifton Forge, 
Va., died on February 9. 


GEonGE TozzeEr, who retired as purchas- 
ing agent of the Big Four in 1917, died 
in Cincinnati, Ohio, January 22, at the age 
of 87. 


J. G. HirGEN, division storekeeper oi 
the Chesapeake & Ohio, with headquarters 
at the Russell car shops, Russell, Ky., died 
suddenly at his home on February 1, at the 
age of 48 years. 


No. 5L heavy-duty type, having a 12%-in. 
spindle bore. Two types of automatic 
lathes, static and dynamic balancers, a 
tool-grinding machine, also chucks, ma- 
chine attachments, boring bars, etc., are 
described. The unit structural features in 
the design of these turret lathes are clear- 
ly illustrated and their advantages pointed 
out. Another 24-page catalog illustrate: 
Gisholt standard tools for 1L and 2L 
high-production turret lathes. 


* 


TIMKEN ENGINEERING JouURNAL—The 
fifth edition of The Timken Engineering 
Journal, issued by The Timken Roller 
Bearing Company, Canton, Ohio, contains 
a complete revision of the General In- 
formation Section. The volume of 294 
loose-leaf pages, furnished in a standard 
8%-in. by ll-in. three-ring binder, with 
stiff covers, includes a general discussion 
of the types of Timken bearings now 
available, a discussion of ratings and bear- 
ing selection, methods used for calculating 
bearing loads for a wide range of funda- 
mental applications, and complete detailed 
information as to bearing sizes and load- 
carrying capacity. Full- and half-size de- 
tail bearing drawings for single-row Tim- 
ken bearings up to an outside diameter 
of 14 in. are also presented. Supple- 
mentary sections cover applications in such 
special fields as conveyors, shop trucks. 
oil field equipment, etc. 
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With 72-inch drivers moving at 70 miles 
per hour the rail gets a hammer blow 5*2 | 


y €t t thz times a second; how heavy and costly | 


this blow is depends on the weight of the 


| : | | reciprocating and revolving parts. » » » 
F F = N y With light weight parts of Agathon* Alloy 
Steel this hammer blow is minimized. 


bet you can neduce Maintenance of both engine and track is 


correspondingly reduced and higher 


| speeds can be used with greater safety. 
l » » » Agathon Alloy Steel has high ten- 
sile strength and high resistance to vibra- 


tion and shock. » » » In designing for 


higher speeds and greater locomotive 


capacity, specify Agathon Alloy Steel for 
rods, crank-pins and other motion work 
parts. Our engineers will be glad to con- 
sult with you—of course without obliga- | 
tion. Address Department RA, Republic 

Steel Corporation, General Offices: 

Cleveland, Ohio, Alloy Steel Division, j 


Massillon, Ohio. » » » » ‘Reg. U.S. Pat. Off. 4 
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The New York Central Receives Fifty 


Powertul 4-6-4 Locomotives 


Since the latter part of 1937 the New York Central 
has been taking delivery from the American Locomotive 
Company of an order of 50 locomotives of the 4-6-4 
type, the last 10 of which are streamline. These loco- 
motives, which are known as the J-3a class, are similar 
in general design to the earlier 4-6-4 type locomotives 
of the J-1 class, the first of which were delivered to the 
New York Central by the same builder in 1927. In 
mechanical details, as well as in boiler proportions, how- 
ever, the design is characterized by distinct refinements. 
The weight of the new locomotives has been increased by 
four-tenths of one per cent and the weight on drivers by 
about three per cent, as compared with the most recent 
J-l design. The boiler proportions have been materially 
changed by the insertion of a 43-in. combustion chamber 
and by reducing the length of the smokebox to permit 
moving the tube sheet 25 in. forward. The length over 
the tube sheets has been reduced by 18 in. to 19 ft. and 
the boiler pressure has been increased from 225 lb. to 
275 Ib..per sq. in. The boiler courses are alloy steel. 


The Boiler 


With the insertion of the combustion chamber the form 
of the boiler has been slightly changed from the straight- 
top type employed in the J-1 locomotives. The inside 
diameter of the first course has been reduced 11944 in. 
to 805g in. The second course is conical. The outside 
diameter of the third course has been increased 374 in. 
to 9175 in. The tube-sheet layout has been modified by 


MAT Mechànical Engineer 


These locomotives, built by 
American, develop a total trac- 
tive force of 55,540 lb. and a 
maximum drawbar horsepower 
of 3,380 at 65 m. p. h. — The 
boilers have combustion cham- 
bers and all-welded fireboxes 


the installation of a larger number of 2%4-in. tubes with- 
out, however, essentially changing the number of units 
in the Type E superheater. The reduction in the length 
of the tubes, however, has effected a reduction in super- 
heating surface. The shell courses, the welt strips and 
the dome liner are of nickel steel. The first course is 
1346 in. in thickness and the others, 7% in. in thickness. 
The dome, which is on the conical course, is flanged of 
carbon steel. The wrapper sheet is 314» in. in thickness 
and the outside side sheets and back head, 946 in. 
The inside firebox is completely welded. This includes 
the tube sheet and door sheet to the crown and side 
sheets, the door sheet to the back head at the fire-door 
ring, the crown to the side sheets and the throat sheet 
to the firebox sheets and combustion chamber. These 
seams are all joined by butt welding inside and outside. 
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The inside and outside side sheets are welded to the mud 
ring at the corners, and the outside sheet calking edges 
at both the throat-sheet and back-head seams are welded 
above the sixth row of staybolts from the mud ring. 
Both the front-tube-sheet and the back-head bracing 
are in the form of gussets, except for three points on 
the tube sheet and two points on the back head where 
clearances made necessary the use of rods. The back- 
head gussets are flanged and riveted directly to the 


General Dimensions, Weights and Proportions of the 
New York Central 4-6-4 Type Locomotives 


Railroad) «AE orvs satu vias Teale See SSS rseir teas New York Central 
Builder ... A American Locomotive Co. 
Type of locomotive 4-6-4 
Road class J-3a 
Date built 1937 
Service Passenger 
Dimensions: p 
Height to top of stack, ft. and in. .........- 15-1 
Height to center of boiler, ft. and in. ....... 10-3 
Width: overall, in; 2.26. rr rer ens 125 
Cylinder centers, in. ........... eee 89 
Weights in working order, lb.: 
On drivers. ec Sas orean et Dim seg islet 196,000 
On front truck 66,000 
On trailing truck 98,000 
Total .engite. Nn a eaa d aea te is E 360,000 
Tendet- oie supe. cao ne eG le € a EI epe euis 314,300 
Wheel bases, ft. and in 
Driving: ais des tude ea wns P SNMPHUSAERISTPUREN S 14-0 
Rid heaves v vin ain hona afta son era Edo VS 14-0 
Engine, total ....... cer eem rena 40-4 
Engine and tender, total ..... n 83-714 
Wheels, diameter outside tires, in.: 
Driving- se: o.sce's 00,0800) 010% hera Says ob: ms) imn 79 
Front truck . 36 
Trailing truck... eee eosin rr meyer n 36 and 51 
Engine: z 
ylinders, number, diam. and stroke, in. .... 2-2214x29 
Valve gear, type... Baker 
Valves, piston type, size, in. .... eese 14 
Maximum travel, in. ........ eee 81 
Steam lap, in. 2... eee ee eee eee eee eee renee 1% 
Exhaust clearance, in. ........ eere 3/16 
Dead; |n. E 6o ous 03i mois ep aS wi dee SU VA 
Cut-off in full gear, per cent .......... 85 
BODHAE Jucsassposs senio BEERXARATA os RARPERE Re Franklin Type C-2 
Boiler: , : 
a EET N od sais Been swewesncwneediedss Conical connection 
Steam pressure, lb. per sq. in. .......-+-0+5 275 
Diameter, first ring, inside, in. ...........-+ 8054 
Diameter, largest, outside, - 1m. Si a vereda 9114 
Firebox length, in. ........... eee 130'3/16 
Firebox width, in. .......+seeee seer ee n 014 
Height mud ring to crown sheet, back, in. ... 68 
Height mud ring to crown sheet, front, in. .. 891/16 
Combustion chamber length, in. ............ 43 
Arch tubes, number and diam., in. ......... 4-314 
Tubes, number and diam., in. ......... esee 59.214 
Flues, number and diameter ..............- 183-314 
Length over tube sheets, ft. and in. .......... 19-0 
Net gas area through tubes and flues, sq. ft... 8.93 
Fuel. 22225 eese is queis nis noo [Pre Ie "a, a7 Ae ash y Bituminous 
Stoker MPN ENVE bI Eius OA IERE EA E n Standard, type H-T 
Grate type. o evo rerit td ana a aaa pa Ei Firebar, rocking 
Grate area, 30. ft- 2.501 hes Goes OSES 82 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber ................ 323 
Afch Cubes. o%:5, cist icig ere ter erar a IRAE onn 37 
Firebox, (total: ..o2 oen n cepere alor ode onmi 360 
Tubes and flues ............. eese 3,827 
Evaporative; total ...2.42.: ere rmt aate 4,187 
Saperheating’ -carsisicncicaeuh aden eon se D 1,745 
Comb. evap. and superheat. ...........sseese 5.932 
Feedwater heater, type ..........eeeeeeeees Elesco 
Tender: 3 
Style of type. s.s turpe USOS eie see Rectangular water leg 
Water capacity, gal. esenco eres 14,000 
Fuel capacity, toms ..:..o eese ento 30 
TEUCKE. uoo sisco, vlosetoorevecs A etes S Mrd Six-wheel 
Joürnáls; diam; in. sssaaa orm oracles AAA 5.906 
eral data, estimated: 
Rated tractive force, engine, 85 per cent, lb... 43,440 
Rated tractive force, booster ..............- 12,100 
Total rated tractive force, lb. ..........++-0- 55,540 
Weight proportions: 
Weight on drivers -- weight engine, per cent.. 54.45 
Weight on drivers -+ tractive force ......... 4.51 
Weight of engine + evaporat. heat. surface... 85.95 
Weight of engine + comb. heat. surface ..... 60.69 
Boiler proportions: 
Firebox heat. surface, per cent comb. heat. 
BULLAE. Lusor si cass aS Nelo sie pee nd trs de diee 6.07 
Tube-flue heat. surface, per cent comb. heat. 
surface ..... HH YTO TA 64.52 
Superheat. surface, per cent comb. heat surface 29.42 
Firebox heat. surface + grate area .......... 4.39 
Tube-flue heat. surface + grate area ........ 46.68 
Superheat. surface -- grate area ............ 21.28 
Comb. heat. surface -+ grate area ........... 72.38 
Gas area, tubes-flues -+ grate area .......... 0.109 
Evaporat. heat. surface - grate area ....... 51.06 
Tractive force + grate area ....... esses. 529.8 
Tractive force + evaporat. heat. surface ..... 10.38 
Tractive force + comb. heat. surface ........ 7.32 
Tractive force x diam. drivers + comb. heat. 
SÓrÍMCE Loi sudo y eboy eo o RuA ee epSAsyRes 578.5 
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Interior of the cab of one of the streamline locomotives 


wrapper sheet. The tube-sheet gussets are attached by 
angles to both the sheli and the tube sheet itself. 

The fireboxes have extensive installations of F. B. C. 
telltale type flexible stays. These include all crown stays 
except the middle six rows, the entire back head, throat 
sheet and side sheets, except for the bottom row next 
to the mud ring. Except for certain locations where 
F. W. type sleeves are required for clearance, the U. W. 
sleeves are installed. There are four combustion tubes 
through each side of the firebox, each so located as to 
be opposite a staybolt on the other side of the firebox. 

The brick arch is mounted on four arch tubes. The 
grates are of the Firebar type and coal is fed by a type 
HT Standard stoker. The stoker engine is mounted at 
the rear end of the locomotive. 

The locomotive is equipped with the Elesco type K40 
feedwater heater which is mounted within the top of the 
smokebox in front of the stack. Recesses within the 
smokebox shell are provided for feedwater-heater pipe 
connections. The spark arrester is of the box type en- 
closed with Draftac netting on the top and sides and 
with a solid bottom at the elevation of the top of the 
exhaust nozzle. 

There are steam separators on the dry pipes on these 
locomotives, those on half of the locomotives being the 
Tangential type and those on the other half being of the 
Dri-Steam type. Barco low-water alarms are fitted on 
all of the boilers. The American multiple throttle is 
built into the superheater header. 


Engine Bed and Running Gear 


The foundation of the locomotive is the General Steel 
Castings engine bed. Cast integral with the bed are the 
cylinders and back cylinder heads, the brackets for the 
air compressors, the guide yoke, the valve-gear-frame 
cross-tie, pads for the driver-brake cylinders and reverse 
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gear, and attachments for the stoker engine and cab 
brackets. The front bumper beam and the pilot are sepa- 
rate steel castings. The pilot includes a pocket for the 
counterbalanced disappearing coupler. 

The boiler is supported by sliding shoes at the front 
corners of the mud ring and by expansion plates below 
the back head. Waist sheets are located at the guide 
yoke, at the valve-motion support, and between the sec- 
ond and third pairs of drivers. The main reservoirs are 
of Cor- Ten steel and are mounted in Economy combina- 
tion reservoir and pipe brackets, supported from the 
boiler. The running boards are supported on separate 
brackets attached directly to the boiler shell. 

The driving wheels are of the General Steel Castings 
Boxpok type on 25 locomotives and the Scullin disc type 
on the remaining 25. They are mounted on normalized 
carbon-vanadium steel axles, hollow-bored to 314 in. 
diameter. The driving-journal bearings are fitted with 
Timken roller bearings in single-piece housings. The 
pedestal faces in the bed casting are parallel and are pro- 
vided with cast-steel shoes faced with rolled-bronze liners 
welded in place. The pedestal caps are of alloy steel. 
The driving springs have reverse camber with conven- 
tional equalization. 

The four-wheel engine trucks are of the Common- 
wealth equalized type with inside journal bearings. The 
truck frame is of special design to permit the carrying 
of the brake cylinder under the bolster in a sleeve which 


. "r*teR " 


DII wey m, ` 


e 


is an integral part of the frame. The Timken roller 
bearings are mounted in one-piece housings. 

The trailer trucks are of the Commonwealth four- 
wheel type with outside journals which are fitted with 
Timken roller-bearing boxes. The Timken lateral-motion 
device is applied on the front trailer boxes. A Franklin 
C-2 type booster is installed on the trailer, the exhaust 
from which is discharged through the tank to the atmos- 
phere. 

The engine truck and front trailer wheels are rolled 
steel, while the rear trailer wheels have steel-tired cast- 
steel centers. Engine-truck axles are normalized carbon- 
vanadium steel, while the trailing truck axles are carbon 
steel. The rear trailer axle and engine-truck axles are 
hollow bored. All Timken bearings are equipped with 
automatic heat indicators. All pin bearings in the en- 
gine and trailer trucks, as well as in the spring rigging, 
are fitted with Ex-Cell-O steel bushings. 


Driving Gear and Motion Work 


The rods and crank pins on 45 of the locomotives are 
conventional. On five of the streamline locomotives are 
complete installations of Timken roller-bearing rods and 
crank pins. On all of the locomotives, however, the pis- 
tons, piston rods, and crossheads, including the wrist 
pins, are of Timken design and special alloy steel. 

By the use of these parts the total weight of recipro- 
cating parts on each side of the locomotive has been 


ie 


The boiler of the New York Central J-3a locomotive 
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The running gear of the locomotives equipped with plain-bearing rods and Boxpok driving wheels 


reduced to 1,000 Ib. and the dynamic augment decreased 
by about 50 per cent of that of the J-1 class. With an 
overbalance of 134 lb. in the front and back driving 
wheels and 100 Ib. in the main driving wheels the cal- 
culated dynamic augment at 90 m.p.h. is 8,100 Ib. in 
each of the front and back wheels and 6,020 Ib. in each 
of the main wheels. The revolving weights are cross- 
counterbalanced in all wheels. 

The guides are of the two-bar type with the Slid- 
Guide floating connection of the top guide at the cylinder 
head. The Timken-two-piece crosshead, with a draw fit 
on tapered circumferential shoulders of the piston rod, 


Main driving wheels of the locomotives with conventional rods 
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has forged shoes of aluminum alloy. The crosshead con- 
tains a roller-bearing wrist-pin assembly. 

The main and side rods on 45 locomotives are of 
nickel steel. In the back end of the main rod and side- 
rod middle connection are three-piece bronze floating 
bushings with fixed bushings of Hunt-Spiller gun iron. 
The front and back side-rod bearings are bronze bush- 
ings, pressed in. 

On the 45 locomotives with plain crank-pin bearings 
the main crank pins are of normalized carbon-vanadium 
steel and the front and back crank pins are normalized 
and drawn carbon steel. The main pins are hollow bored 
to a diameter of 4 in.; the others, to 217 in. 

The cylinders and valve chambers are bushed with 
Hunt-Spiller gun iron. The pistons are fitted with 
L. F. M. bronze lip and ring cylinder packing, while the 
valves have Hunt-Spiller gun-iron bull rings and snap 
packing rings. King type rod packing is applied on 
piston rods and valve stems. 

All of the locomotives have Baker valve gears and 
Loco Valve Pilots. On the five streamline locomotives 
on which the Timken roller-bearing rods are installed 
Multirol needle bearings have also been applied in the 
valve motion. 

The Franklin Precision type reverse gear is mounted 
on the engine bed on the longitudinal center line of the 
locomotive. By the use of spiral gear boxes and uni- 
versal and spline slip joints the operating shaft is car- 
ried from the cab along the side of the firebox to the 
reverse-gear cylinder under the boiler with complete 
flexibility of adjustment to changing length due to the 
expansion and contraction of the boiler. The boiler 
mounting of the reverse-gear cylinder is particularly dif- 
ficult to maintain satisfactorily because of the constantly 
changing thrust reactions to which the boiler studs are 
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subjected when the locomotive is in service. The engine 
bed provides a better anchorage and relieves the boiler 
of these stresses. Furthermore, the location of the re- 


verse gear on the longitudinal center line of the locomo- 


Main driving wheels of the locomotives fitted with 
Timken roller-bearing rods 


tive, so that the connection to the reverse shaft is at a 
point midway between the two valve gears, equalizes any 
distortion of valve events which may be caused by tor- 
sional strains in the shaft. 


Lubrication 


A force-feed lubricator is installed on each of the 
locomotives. Four feeds lead to the cylinders and valves, 
two to the guides, one to the air compressors and one 
to the stoker engine. The Nathan Type DV 24-pint 
lubricator is on half of the order and the Detroit 32-pint 
lubricator on the other half. The Nathan atomizers are 
used on all of the locomotives. 

Alemite soft grease fittings are extensively applied. 
They are used on the valve gear, on the radial buffer, on 
the reverse gear, on the main and side rods, on the 
valve-stem crossheads, on the trailer spring-hanger pins, 
on the water-scoop piston rod, and on such auxiliaries 
as the Elesco feedwater pump and the speed recorder 
connections. 

Rexoil fittings are installed for engine-truck-box, 
driving-box and trailer-truck-box pedestal lubrication and 
for roller-bearing wrist-pin lubrication. They are also 
applied on the roller-bearing rods. 

On all of the locomotives equipped with plain-bearing 
rods and crank pins there are air connections for use 
with a portable pneumatic grease gun with which the 
rods are lubricated. 


The Cab 


Aluminum alloy has been used extensively on these 
locomotives. The cabs and running boards of all but 
10 of the non-streamline locomotives were built of this 
material, while Cor-Ten steel was used in the construc- 
tion of the cabs and running boards of the remaining 
locomotives. The cabs and running boards of the 10 
streamline locomotives are also of aluminum alloy, as 
are the cylinder and valve-chamber casings on all loco- 


The running gear of the locomotives equipped with Timken roller-bearing side rods and Scullin disc-type driving wheels 
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The streamline nose is divided and hinged to facilitate access to 
the smokebox 


tives. The hand rails are of aluminum pipe. Aluminum 
is also used for dome casing, safety-valve and steam- 
turret casings, and cab gage board. Laminated type 
safety glass is used in the cab windows and windshields. 

The No. 8ET brake equipment was furnished by the 
New York Air Brake Company. The brake is modified 
to include the electro-pneumatic and speed-governor con- 
trol for use with cars equipped with the H. S. C. type 
brakes. The brake valve is pedestal mounted. 

Brake shoes are applied on the engine truck and the 
rear pair of trailer wheels as well as on the drivers. 
The braking ratio on the drivers and engine truck is 60 
per cent and on the trailer 45 per cent. 

The locomotives are fitted with the General Railway 
Signal train control. Graham-White sanders are applied. 
The sand capacity is 27 cu. ft. 


'The Tender 


The tender tank is built up on a Commonwealth water- 
bottom cast-steel underframe. The water capacity is 
14,000 gallons and the large coal space carries 30 tons. 
The tenders are fitted with water scoops and coal pushers 
are installed. 

The tender trucks are of the Commonwealth six-wheel 
type with rolled-steel wheels. The tender axles are fitted 
with SKF roller-bearing boxes. Clasp brakes are ap- 
plied on the trucks, with body-mounted cylinders. 

All air and steam lines have Barco flexible connections 
between the engine and tender. The Vapor flexible me- 
tallic steam-heat connection is applied at the rear end of 
the tender. The tender drawbar is equipped with the 
Waugh rubber draft gear. The streamline locomotive 
tenders are equipped with A. A. R. tight lock couplers, 
furnished by the National Malleable and Steel Castings 
Company. 
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The Streamline Locomotives 


The streamline locomotives are finished to the design 
of Henry Dreyfuss, offer relatively little interference to 
access to running gear and motion work, and weigh only 
5,500 Ib. more than the conventional design. The stream- 
lining consists of the lagging and jacketing of the smoke- 
box with a bullet nose type of covering over the front 
end and a housing over the top of the boiler extending 
forward from the cab to include the smoke stack, with 
air openings at the front for smoke-lifting purposes. 
The headlight is located at the middle of an aluminum 
crest which follows the contour of the bullet nose along 
the vertical center line of the locomotive from the hous- 
ing which covers the top of the boiler to the shrouding 
which covers the space under the smokebox. This shroud- 
ing also covers the pilot. At the sides it extends only 
as far as the steps from the bumper beam to the running 
board. Below the running board, beginning at a point 
approximately half way back, is an apron which con- 


Hinged hatches partially covering the coal space on the streamline 
locomotives are operated from the front of the tender 


forms roughly to the line of the throat and mud ring 
and extends back to the rear of the cab. 

A housing which covers the sides of the tender coal 
space conforms to the curve of the cab roof. An in- 
wardly curving skirt is dropped below each side of the 
tender approximately to the centers of the tender-truck 
wheels. 

Above the running boards the boiler jacket, shrouding 
and cab are finished in light gray Duco. The under- 
neath parts, including the frames, trucks and other parts, 
are finished in a darker tone of gray with aluminum 
finish on the driving wheels. The front cylinder head 
and valve-chamber casings are in the natural aluminum 
color. The main and side rods, as well as the valve- 
motion rods, are polished. Lettering and the striping 
on the tender are in aluminum. There are two longi- 
tudinal stripes in blue on the sides of the tender, one 
above and one below the aluminum striping and lettering. 
The background of the emblem on the front shrouding 
is also in blue. 
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There are relatively few changes in the location of 
equipment about the locomotive as a result of the stream- 
lining. The Pyle-National turbo generator has been 
moved from the top of the boiler ‘to a bracket on the 
engine bed just ahead of the trailer truck on the right 
side, opposite the location of the feedwater pump. The 
bell has also been removed from the top of the boiler 
and placed under the pilot. 


Test Performance 


In dynamometer tests the new J-3a locomotives have 
developed a boiler capacity approximately 10 per cent 
greater than that of the J-1 locomotives, with an accom- 
panying increase in boiler efficiency of about the same 
value. They have developed a maximum indicated horse- 
power of 4,700 at 80 m. p. h. and a maximum drawbar 
horsepower of 3,880 at 65 m. p. h. The J-1 locomotives 
in a number of tests developed a maximum indicated 
horsepower of 3,950 at 65 m. p. h. and a maximum draw- 
bar horsepower of 3,200 at 571 m. p. h. This is an 


Hatchway leading from the rear of the tank to the filling-hole cover 
on the streamline locomotives—The trap door opens over the train- 
control equipment 


increase in drawbar capacity of the J-3 over the J-1 of 
2] per cent. 

At medium-capacity performance, burning 5,500 Ib. 
of dry coal, tests of the new locomotive show an equiva- 
lent evaporation of 63,000 lb. per hour which compares 
with an equivalent evaporation of 57,500 for the J-1 
locomotives at the same coal rate. This is an increase 
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A comparison of the dry coal per dynamometer horsepower-hour of 
the J-le and J-3a classes of the New York Central 
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from an equivalent evaporation of 10.5 Ib. per pound 
of dry coal to 11.5 Ib. per pound of dry coal, or 9.6 per 
cent. At the high combustion rate of 8,250 lb. of dry 
coal per hour the new locomotives produce an equiva- 
lent evaporation of 89,000 Ib. as compared with 81,000 
lb. for the earlier class. This is an increase in equiva- 
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lent evaporation per pound of dry coal from 9.9 to 10.8, 
or 9.1 per cent. Although the boilers of the new loco- 
motives have less superheating surface than those of the 
earlier class, largely because of the shorter tubes, they 
consistently show 30 and 40 deg. F. higher superheat 
at medium and high rates of boiler output, respectively. 

In the range of average dynamometer horsepower 
(from 2,000 to 2,300) the new locomotives develop a 
drawbar horsepower with from 3.4 lb. of dry coal at 
2,000 hp. to 3.25 Ib. of dry coal at 2,300 hp. The loco- 
motives of the earlier design showed approximately a 
flat dry coal rate of 4 Ib. throughout this horsepower 
range. 
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Service Failures 


Fottow:nc the several articles on failures of locomotive 
parts, it may be profitable to check up on other types 
of equipment and study some of the smaller parts which 
frequently fail in service. We are all familiar with the 
old hand car which was modernized and equipped with 
a gasoline motor, the drive being through a crank 
shaft. Photographs of one of these broken shafts are 
shown in Fig. 1. The view at the left gives a good 
idea of the design of the shaft and the location of the 
fracture. The other end of the shaft, showing the sec- 
tion through the break, is at the right, an enlarged 
view of this break being shown in Fig. 2. 

The nucleus of the fatigue crack is at the surface, 
on the inside of the crank arm, and is just at the root 
of a sharp corner, where the face of the arm was ma- 
chined off for clearance. The photograph does not 
bring out this detail as clearly as it should and the small 
sketch has been added to give a better conception of 
the actual condition. Instead of leaving a nice fillet, 
the tool cut a square corner, and not too smoothly at 
that. The machinist, apparently thinking that the cor- 
ner was about 34 in. from the real fillet—and being on 
the side—it did not matter whether a fillet or a square 
corner was made. The result was that the shaft not 
only cracked, but actually broke in service. Obviously 
it does not require a great amount of expense to replace 
such a shaft, but a failure in service involves the possi- 
bility of the workers on the car being stranded at some 
out-of-the-way place, involving all sorts of inconven- 
iences and possible expense. 

As in the case of the failures of locomotive parts 
which we have studied, the surfaces were subjected to 
alternating or reversible stresses. The first breakages 
of these crank shafts occurred when the fillet between 
the pin and the arm was quite sharp. This was rem- 
edied, but unfortunately, in taking another cut to pro- 
vide proper clearance for the arm, a sharp corner was 
left—and with disastrous results. It should be empha- 
sized, also, that the fillets should be smooth and polished 
and be entirely free of score marks and tool marks. 

A more recent model of one of these crank shafts 
which failed, is illustrated in Fig. 3. The side view 
shows the shape of the shaft and the location of the 
fracture; below it are views showing the fractured sur- 
faces. Fig. 4, an enlargement of the surface of the 
machined section alongside the break, indicates clearly 
that the fracture followed lines left by rough machin- 
ing of the fillet. This may have been due to speed in 
production, or to carelessness, or to a lack of apprecia- 
tion of the importance of using great care in machin- 
ing and finishing such surfaces. While it may be argued 
that the crank shaft on a remodeled hand car is not 
of very great importance, one can readily conceive of 
instances when a disabled hand car, at a critical time, 
may be of greatest importance. In railroad operation 
the strength of a chain is only as great as its weakest 
link. 


Change in Diameter of the Shaft 


A broken armature shaft of a car lighting generator 
which failed in service is shown in Fig. 5. One would 
think that only the best of materials and finishes, as 
well as the best design would be used for such services. 
This part, however, failed because of a square cut cor- 
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ner with no fillet when a reduction in section was made. 

The extent of this may be judged by comparing the 
two broken parts in Fig. 5, or by referring to the 
cross section of the break shown in Fig. 6. The shaít 
broke in the sharp corner and there was the usual 
progressive crack, which we have come to know as 
a fatigue crack. 

Frequently it is stated that a failure is caused by a 
flaw in the steel, whereas the real cause is a fatigue 
crack which developed progressively, until a blow or 
shock was greater than the remaining strength of the 
section and the part failed suddenly. It is true that 
there are cases where failures have been caused by im- 
purities or defects in the steel, which caused fatigue 
cracks to start. Generally, in these cases, however, the 


Fig. I—Two photographic views showing fractured crank shaft of 
motor car. (The small sketch between these two views illustrates the 
conditions more clearly.) Fig. 2—Enlarged view of fracture of the 
crank shaft shown in Fig. 1. Fig. 3—Crank shaft that failed in service 
because of rough machining. Lower view shows fractured faces. 
Fig. 4—Enlarged view showing finish on the side of the crank am 
(Fig. 3) which was machined for clearance. Fig. 5— Broken parts of 
car lighting generator armature shaft. Fig. 6—Enlarged view of frac- 
tured end of armature shaft shown in Fig. 5 


crack starts within the section and not from the sur- 
face. 

The two parts in Fig. 5 are so placed in the photo- 
graph that the fractured ends are at the right, the frac- 
ture taking place where the sharp reduction in the 
section of the shaft occurred. It is quite apparent from 
the cross section in Fig. 6 that an attempt was made to 
form a fillet, but it was so small as to be useless and 
the machining was also quite rough. The frilled edges 
of the fracture indicate that the cause of the failure was 
tears in the surface of the metal. Many small cracks 
started, eventually joining up and making one well 
marked fatigue crack, which caused the failure. This 
type of failure is not infrequent and until the manufac- 
turers and the railways realize the consequences of in- 
adequate fillets and rough finish, failures will continue 
to occur, to the loss of the railways and the inconven- 
ience of the traveling public. 

A curious thing happened in attempting to improve 
conditions. A new lot of armature shafts was applied 
with fillets of generous proportions. The finish of the 
surface of the fillet, however, was filled with fine score 
marks, left by the use of emery cloth and a stick or some 
other instrument of torture. Closer examination showed 
that one mark was deeper than the rest. Questioning 
the man regarding the assembly and watching him put 
the parts together to replace in stock, I noticed that 
the lock washer was removed to reverse it in order to 
clamp the assembly. Examining this washer, I found 
that it was a cut washer, pressed concave or dished. 
When the assembled parts were held tightly bv this 
dished washer, wrongly put in place, the sharp edge 

(Continued on page 181) 
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An Analysis of 


Heat Effect in Welding 


Tue commercial interest in the heat effect produced by 
welding is centered about the hardening in the metal ad- 
jacent to the weld, sometimes resulting in cracks in the 
parent steel. Regardless of whether or not failure to the 
point of rupture occurs near the weld, hardening in this 
region should be kept to a minimum in order to avoid 
the danger and cost of shop cracks and the inability to 
absorb impact in service, otherwise encountered through 
an area of unequal physical properties. 

In order to study the cause and the development of 
these effects, it is necessary to consider the several func- 
tions of the welding process itself. These various oper- 
ations produce results to a degree depending upon the 
value of each element, such as current and its time of 
application, mass and condition of the material being 
welded and, most important, the chemical composition 
of the material. 

Welding makes use of the melting, casting, solidifica- 
tion and subsequent heat-treatment of metals in its ap- 
plication to fabrication processes. The electric arc or 
the oxy-acetylene flame heats the metal surfaces to the 
molten state and casts this liquid by the movement of 
the heating instrument. Solidification of the deposited 
metal results from its loss of heat by radiation into the 
surrounding atmosphere and by the conduction of its 
heat into the adjacent base metal. Heat treatment mani- 
fests itself in the parent member by virtue of this heat- 
ing effect created by the fused metal and the heating 
medium. Even though the procedure employed by weld- 
ing in transforming a solid metal to the fluid state and 
back again to solid form in the space of a few seconds 
or fraction of a second takes place more rapidly than is 
customary in heat-treating practices, the mechanics of 
the physical changes are, as a matter of fact, metallurgi- 
cal in nature. 

The heat-affected zone found in welded sections is due 
to the property possessed by iron, containing a sufficient 
amount of carbon, of becoming extremely hard when 
rapidly cooled from a high temperature, as for instance, 
by quenching in water from a bright red heat. This 
operation is known as the hardening of steel. In order 
to harden steel, it is necessary first to heat it above its 
critical range because it is in passing through that range 
that it acquires hardening power. Sudden cooling from 
a temperature inferior to its critical range would result 
in but a very slight, if any, increase in hardness. 

The requirements for hardening the parent steel plate 
in the heat-affected zone adjacent to a weld are satisfied 
in every detail. The steels studied in this investigation 
contain not less than 0.15 per cent carbon so that rapid 
quenching would produce a measureable increase in hard- 
ness. Rapid quenching is brought about in welding by 
the mass action of the parent metal in conducting the 
heat rapidly away from the vicinity of the weld. 

Temperatures far exceeding the normal heat-treating 
critical range are reached in melting the metal, and the 
amount of steel melted in making a weld is small in com- 
parison with the size of the parent member. In addi- 
tion, the heat gradient is steep from the fused area to 
that portion of the plate which remains at a temperature 
below the critical range. For this reason, the heat- 


* Presented at the twenty-fourth annual meeting of the Master Boiler 
Makers' Association, held at Chicago, September 28-30, 1937. 
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An analysis of welded plain 
carbon and low-alloy steels 
which shows the effect of weld- 
ing speed on the hardness of 
the weld, the heat-affected zone, 
and the plate 


affected or hardened zone is usually limited to a fraction 
of an inch in depth beyond the weld. 

Thus the heat-affected zone is found in any process 
which produces a weld. Its depth and hardness depend 
upon the variables present. It is apparent that this zone 
of unequal hardness which disrupts the continuity of the 
physical properties should be eliminated or at least kept 
to a minimum. 

The heat effect becomes visible on a cross section of 


Fig. I—S. A. E. 1035 steel (0.33 per cent carbon) x 4. Top: Hard 


zone — Vickers-Brinell using a welding speed of 4 in. per min.— 
Center: Hard zone — 168 Vickers-Brinell, using a welding speed of 
6 in. per min.—Bottom: Hard zone — 177 Vickers-Brinell, using a 


welding speed of 8 in. per min. 
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Fig. 2—Top: S. A. E. 1035 steel (0.33 per cent carbon) x 4. Hard 

zone — 212 Vickers-Brinell, using a welding speed of 12 in. per min. 

Center—S. A. E. 1035 steel x 4. Hard zone — 250 Vickers-Brinell, 

using a welding speed of 18 in. per min.—Bottom: S. A. E. 4150 steel 

(0.52 per cent carbon, Cr — Mo) x 4. Hard zone — 642 Vickers- 
Brinell, using a welding speed of 18 in. per min. 


the welded specimen after suitable etching of the polished 
surface. It appears as a zone of varying shades of color 
grading from black to light gray in the plate material at 
the rim of that portion of the weld which is in contact 
with the parent member. 

It has been pointed out that the welding process brings 
about the conditions which cause the hardening in the 
heat-affected zone adjacent to the weld. This would 
imply that amperage is the greatest contributing factor, 
yet the heat energy input per unit of weld is of greater 
importance, thus introducing speed of welding as one of 
the main variables. The higher the welding speed, the 
more rapid is the quench and the greater is the hardness. 

However, there are other variables outside the welding 
process itself which exert considerable influence. For 
example, all other conditions being equal, a thick plate 
will produce a greater hardness than a thin plate. 

The most powerful variable affecting the hardness of 
the plate metal adjacent to a weld is the hardening pow- 
er of the plate metal. The common method of raising 
the hardening power of ferrous metals is to increase their 
carbon content. Carbon increases the tensile strength, 
but it also augments the response of the steel to harden- 
ing operations. The low-alloy steels attain the higher 
physical values by the use of alloying elements other 
than carbon. 
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The variables of paramount importance which govern 
the extent of the heat affected zone in arc welding are 
(1) base-metal composition, (2) speed of welding, (3) 
heat-energy input, and (4) base-metal cross-section. 

In this study, the welded specimens were prepared by 
depositing the "weld," or in more exact terms, a “bead” 
on the top surface of a series of steels ranging from 0.17 


Vickers- Brinell 


Carbon, per cent 


Fig. 3—Summary of hardness values on five plain carbon steels 
welded at varying speeds. The hardness of the unaffected plate 
is shown for comparison 


to 0.53 per cent carbon, using an automatic welding ma- 
chine and bare wire. With no alloying elements being 
added intentionally, these steels are classed as plain car- 
bon steels. Vickers-Brinell hardness impressions were 
run across the weld, affected zones, and the plate metal 
beyond the weld, and photomicrographs were taken to re- 
veal the structure in the affected region. 

The hardest portion of the heat-affected zone is im- 
mediately adjacent to the weld, as may be seen by the 
accompanying illustrations, and the real measurable in- 
crease in hardness usually does not extend over % in. 
beyond the weld into the plate. This is indicative of the 
steep temperature gradient, which exists in this area. 
As a matter of fact, in this confined zone, the tempera- 
ture must range from 1,530 deg. C. (the melting point 
of steel) at the weld to 700 deg. C. at the outer edge of 
the heat zorte, beyond which there is no change in micro- 
structure. Hardness curves for an S. A. E. 1035 steel of 
0.33 per cent carbon is shown in Figs. 1 and 2 for weld- 
ing speeds of 4, 6, 8, 12 and 18 in. per min. The amperage 
and voltage values are held constant, and the plate dimen- 
sions of 9 in. X 2 in. X I4 in. are maintained through- 
out. The cross sections were taken at right angles to 
the direction of welding and were polished and etched 
to reveal the weld and the plate metal. The heat-affected 
zones appear in the base metal adjacent to the weld. The 
area of this zone decreases with increasing welding speed, 
but the hardness increases as the welding speed becomes 
greater. In other words, the slower welding speeds pro- 
duce a greater spread of heat through the adjacent metal 
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Fig. 4—Hardness curves for S. A. E. 1015 steel (0.17 per cent carbon). 


Maximum allowable welding speed based on 100 points Brinell — 18 
in. per min. 
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Fig. 5—S. A. E. 1015 steel (0.17 per cent carbon) etched with 1 per 

cent Nital x 150. Left to right these views show microstructures for 

welding speeds of 4, 6, 8, 12 and 18 in. per min. and show pearlite to 

sorbite with decreasing grain structure. Fine grain structure at the 

extreme top of each view is the weld area while the coarse grain 
structure is the plate area 


and thus slows down the quenching rate action of the 
base metal on the heated region surrounding the weld. 

Three lines of hardness impressions extend across the 
face of the specimen, one vertical and two horizontal 
lines. The hardness curves are superimposed on the 
macrographs of the welded specimens and may be re- 
ferred to for the hardness of any particular point. 

The solid curve A’ indicates the hardness of the hori- 
zontal line A of impressions tangent to the base of the 
weld. The broken curve B’ shows the hardness of the 
horizontal line B near the top of the specimen. The solid 
line C' follows the vertical C through the middle of 
the weld and heat zones. The extremes of the curves 
reveal the hardness of the unaffected base metal, although 
this actual determination was made near the sides of the 
specimen, beyond these views. 

'The peaks of the hardness curves coincide with the 
plate metal adjacent to the weld wherever a line of im- 
pressions crosses this area. These peaks become more 
pronounced naturally as the speed of welding is increased. 
The slower welding speeds result in a more pniform dis- 
tribution of physical properties across the region. 

Hardness curves are also shown in Fig. 2 for an alloy 
steel of 0.52 per cent carbon; the steel is S. A. E. 4150, 
and is included here as an example of an extremely high 
hardness that may be found in a steel of high hardening 
power welded at high speed. The microstructure in the 
plate metal adjacent to this weld is completely marten- 
sitic as is to be expected from a hardness of 642 Vickers- 
Brinell. After stress relieving at 1,150 to 1,200 deg. F. 
the hardness of this specimen was reduced to 370 Vick- 
ers- Brinell. 

The hardness results obtained from the exploration of 
the plain carbon steels ranging from 0.17 to 0.53 per cent 
carbon are summarized in Fig. 3. The Vickers-Brinell 
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Fig. 6—Hardness curves for S. A. E. 1035 steel (0.33 per cent carbon). 


Maximum allowable welding speed based on 100 points Brinell — 1612 
in. per min. 
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values are shown with carbon content and the curves are 
plotted for each welding speed. The lower-carbon steels 
may be welded at even the fastest rate without provok- 
ing objectionable hardening in the affected area, whereas 
the higher-carbon steels are not as foolproof and must 
be given more consideration in the selection of a welding 
speed. If a line were drawn at a random figure of 225 
Brinell, then the 0.17 and 0.25 per cent carbon steels may 
be welded at 18 in. per min., the 0.33 per cent carbon 
steel at 12 in. per min., and the 0.44 and 0.53 per cent 
carbon steels limited to 6 in. per min. This simply points 
out that as the carbon content of the plate metal is in- 
creased, the welding speed should be decreased. Figs. 
1, 2 and 3 are given in general terms to be considered as 
trends and not as specific requirements. 

The significant fact suggested by Fig. 3 is the peculiar 
position occupied by the 0.33 per cent carbon specimen. 
As the carbon increases beyond this point, the curves 
rise rapidly for any welding speed, and the spread be- 
tween the hardness of the affected zone and the un- 
affected plate becomes greater with the higher-carbon 
steels and the faster speeds. "This is further evidence of 


Fig. 7—S. A. E. 1035 steel (0.33 per cent carbon) etched with 1 per 

cent Nital x 150. Left to right these views show microstructures for 

welding speed of 4, 6, 8, 12 and 18 in. per min. and shows pearlite 

to sorbite with decreasing grain structure. Fine grain structure at the 

top of each view is the weld area while the coarse grain structure is 
the plate area 


the hardening power which carbon imparts to steel and 
its susceptibility to any hardening operations. Up to 
0.33 per cent carbon, the rise in hardness of the steel 
is gradual. 

In Fig. 4, the hardness curve of S. A. E. 1015 (0.17 
per cent carbon) steel is shown. The maximum variation 
from the unaffected plate is only 65 points Brinell, i.e., 
from 120 to 185 at 18 in. per minute. Such a steel may 
be welded in the medium gages without much concern for 
the heat-affected zone and the hardness resulting from 
the welding operation. 

'The microstructure of a portion of the weld and much 
of the heat-affected zone is shown in Fig. 5 for the five 
welding speeds corresponding to those given in Fig. 4. 
The large grain structure appearing in the 4-in. speed 
sample is to be expected from the slow cooling rate such 
a welding speed imparts to the steel. This structure 1s 
made up of pearlite and sorbite with decreasing grain 
size as the more rapid cooling rates are met with in the 
higher welding speeds. 

An S. A. E. 1035 (0.33 per cent carbon) steel was 
selected from the group for illustration; the hardness 
curves of this steel are shown in Fig 6. "This chart 1s a 
summary of the curves for S. A. E. 1035 steel appearing 
on the macrosections in Figs. 1 and 2. Only the maxt- 
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Fig. 8—Hardness curves for S. A. E. 1050 steel (0.53 per cent car- 
bon). Maximum allowable welding speed based on 100 points Brinell 
— 9 in. per min. 


mum hardness figures for each specimen are plotted on 
the curves in Fig. 6. For example, by referring to the 
top view in Fig. 2, which shows the complete curves for 
S. A. E. 1035 steel welded at a speed of 12 in. per min., 
the following values are obtained by tracing the three 
lines of impressions through the hardest area of the heat 
zone: Hard zone, 212 Vickers-Brinell ; weld, 185 Vickers- 
Brinell, and plate, 137 Vickers-Brinell. These hardness 
figures are shown on Fig. 6 for this speed of 12 in. per 
min. The other points on these curves are obtained in 
the same manner. 

Microscopic views of this steel are shown in Fig. 7. 
The structure ranges from large-grained pearlite at the 
slower welding speeds to fine-grained sorbite at the higher 
rates. The balancing of microstructure and hardness 
seems to take place at the 6-in. and 8-in. speeds. Large 
grain size, such as appears in the specimen welded at 
4-in. per min., is not especially objectionable in plain 


Fig. 9—S. A. E. 1050 steel (0.53 per cent carbon) etched with 1 per 
cent Nital x 150. Left to right these views show microstructures for 
welding speeds of 4, 6, 8, 12 and 18 in. per min. with sorbite to 
troosite, and sorbite to troostite with patches of martensite with de- 
creasing grain structure. Fine grain structure at the top of each view 
is the weld area while the coarse grain structure is the plate area 


carbon steels, only as it brings out a dissimilarity in the 
grain structure between the affected area and the rest 
of the plate. The characteristic columnar appearance of 
weld metal deposited with bare wire and not subjected 
to further heat treatment may be seen at the top of 
each illustration. 

The hardness curves of the highest-carbon steel ex- 
amined in this series of plain carbon steels is shown in 
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Fig. 10—Hardness curves for S. A. E. 4130 steel (0.33 per cent car- 
bon). Maximum allowable welding speed based on 100 points Brinell 
== 13 in. per min. 


Fig. 8. The rapid rise in hardness as the welding speed 
is increased is typical of high hardening power which 
0.53 per cent carbon imparts to steel. In order to main- 
tain a close relationship between the hardness of the 
heat-affected zone and the base metal, the slower weld- 
ing speeds must be maintained. Fig. 8 shows that the 
hardness of the weld metal at the slower speeds drops 
below that of the plate. Such a condition is a result of 
the selection of one type of bare electrode wire for all 
steels in this entire series. This was done in order to 
keep constant the grade of welding wire for the steels 
and eliminate the wire as a variable in comparing the 
weld effect on the base metal only. After all, the prob- 
lem had to do with the plate in this study and not with 
the deposited metal. However, it is reasonable to as- 
sume that with the use of a suitable high-strength rod, 
the weld hardness would, in general, keep pace with the 
hardness of the affected plate. 

The photomicrographs in Fig. 9 indicate hardened 
steel at the higher welding speeds. The structure ranges 
from sorbite to troostite, and to troostite containing 
patches of martensite; the latter structure is shown in 
steel welded at 18 in. per min. Such a steel should be 
welded with caution wherever the welding of this steel 
is necessary. 

Low-Alloy Steels 


Welding brings about a drastic heat treatment in the 
plate steel adjacent to the weld to an extent depending 
upon the composition of the metal and the welding pro- 
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Fig. 11—Hardness curves for S. A. E. 4150 steel (0.52 per cent car- 
bon). Maximum allowable welding speed based on 100 points Brinell 
= 8 in. per min. 
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Fig. 12—Hardness curves for welding nickel steels, showing effect of 
different percentages of carbon and nickel 


cedure used. Since most special steels respond readily 
to heat treatment, it seems reasonable to expect that the 
welding conditions should receive considerable attention 
in order to attain the minimum amount of hardening in 
the affected area. 

A chromium-molybdenum steel with 0.33 per cent 
carbon (S. A. E. 4130) was welded by depositing beads 
as described for the plain carbon steels. The hardness 
values for the usual range of welding speeds is shown 
in Fig. 10. It should be noticed specially that the hard- 
ness curve for the hard zone is relatively flat up to the 
12-in. speed. 

In Fig. 11 the hardness of the same type of alloy steel 
is illustrated, but here the carbon content is 0.52 per 
cent (S. A. E. 4150). These curves show the effect of 
carbon to be more pronounced when joined together with 
alloying elements. The maximum hardness is 642 
Vickers-Brinell and the allowable welding speeds are 
limited to the lower range. It is apparent that care should 
be taken in welding this steel in.order to avoid shop or 
service cracks resulting from high hardness and unequal 
physical properties. 

Stress relieving does reduce the hardness of such a 
weld-effect area, but stress relieving cannot heal cracks 
already formed in any steel whether they are produced 
by heat effect or any other cause. 

The nickel-alloy steels have been investigated in this 


0.13C 1.20Mn 
0.T25i 042Cr 


Vickers- Brinell Hardness 


o n 
Welding Speed, inches per minute 


Fig. 13—Hardness curves for Cromansil steel. Maximum allowable 
welding speed based on 100 points Brinell — 15 in. per min. 
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study in view of their adoption by the A. S. T. M. The 
hardness curves in Fig. 12 illustrate the effect of carbon 
in combination with nickel in influencing the heat affected 
zone. Again low carbon is helpful as the hardness is 
decreased materially at any of the welding speeds shown. 
This is evident after an examination of the top and 
middle charts. With the same nickel content, the reduc- 
tion in carbon from 0.30 to 0.20 per cent drops the curve 
substantially. The bottom chart shows that lowering the 
carbon still further and also decreasing the nickel, brings 
a closer relationship between the plate and the heat- 
affected zone. 

Another alloy steel known to the trade as Cromansil 
steel is also included. The hardness curves are shown in 
Fig. 13. This is a low-carbon alloy steel, containing 0.13 
per cent carbon with alloy additions of chromium, man- 
ganese and silicon. The slope of the hard-zone curve is 
gradual and the maximum variation between the 4-in.- 
per-min. and the 18-in.-per-min. speed is 75 points 
Vickers-Brinell. This steel lends itself readily to con- 
siderable latitude in the welding conditions. For tensile 
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Fig. 14—Hardness curves for Molybdenum steels, showing the effect 
of decreasing carbon content and increasing the Molybdenum content 


properties of 75,000 to 90,000 Ib. per sq. in., such a steel 
combines strength without serious hardening in the weld- 
effect area. 

Another alloy steel which has been approved recently 
by the A. S. T. M. is carbon-molybdenum steel. The 
Lukens Steel Company reports that this grade of steel, 
as made by them, has a tensile strength of around 80,000 
Ib. per sq. in. in the as-rolled condition and about 75,000 
Ib. per sq. in. after stress relieving. Carbon-molybdenum 
steel is used where high strength and ductility are re- 
quired and where the hardening of the plate metal ad- 
jacent to the weld must be reduced to a minimum. 

Fig. 14 shows the hardness curves of two analyses of 
this steel. The 0.15- to 0.25-per cent-carbon steel with 
0.50 per cent molybdenum has been the most popular and 
best suited for welded fabrication. Since these curves 
were drawn, additional work has been done in extending 
the hard-zone curve of the 0.15-per cent-carbon steel, 
and the maximum variation in hardness from welding 
speeds of 4 in. to 18 in. per min. was found to be 65 
points Brinell, or from 200 to 265 Brinell. 

Carbon-molybdenum steel is being made into plate 414 
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in. thick with 0.50 per cent molybdenum and the carbon 
ranging from 0.20 to 0.25 per cent for a minimum tensile 
strength of 70,000 Ib. per sq. in. Carbon-molybdenum 
steel has been used in the refinery and boiler fields and 
in heavy plate for stationery boiler service. 

A number of welding engineers have commented on 
the ease with which low-carbon molybdenum steels have 
been welded. If it can be proved that molybdenum sub- 
stantially aids the weldability of steel, then this fact, to- 
gether with its ability to keep hardening in the affected 
zone of the plate adjacent to a weld extremely low, makes 
carbon-molybdenum steel highly desirable for welding. 


Aklo Heat- 
Absorbing Glass 


With increasing attention being paid to the adequate 
insulation of modern railway passenger equipment, de- 
signers look critically on the large amount of window 
space which constitutes about one-third of the entire 
side and end wall area of a car. A comparatively new 
development, adapted to afford substantial assistance in 
solving the problem of heat transmission through win- 
dows, is a heat-absorbing glass, known as Aklo and 
made by the Libbey-Owens-Ford Glass Company, To- 
ledo, Ohio. 

Aklo is a plate glass of special chemical composition 
that gives the glass the ability to absorb infra-red light 
rays. It has a special coefficient of expansion, transmits 
a high amount of visible light and has a slightly greenish 
cast. In sunlight, the infra-red rays are heat rays and 
include one-half of the heat from the sun. Thus, Aklo 
absorbs approximately one-half of the heat of the sun's 
rays. When a ray of sunlight passes through glass, 5 
per cent of the heat is reflected by the surface of the 
glass, 48 per cent is absorbed by the pane of Aklo, and 
the remainder, equaling only 47 per cent of the original 
sun's heat, is transmitted directly through the Aklo glass. 
These percentages are clearly indicated in the illustra- 
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Diagram showing reduced transmission of the sun's heat through a 
double-glazed window, comprising one pane of Aklo plate glass and 
one pane of ordinary plate glass 
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tion which shows a ray of sunlight transmitted through 
a double glazing of Aklo and ordinary glass. When the 
ray of sunlight has passed through the outside pane of 
Aklo, it carries only 47 per cent of the sun’s original 
heat, and as it passes through the pane of ordinary glass 
on the inside, 5 per cent of the heat is again reflected, 
resulting in only 42 per cent of the heat in the original 
sun's rays falling directly on the passengers or interior 
of the car. This promises to answer in a large measure 
the problem of insulating passengers from the uncom- 
fortable direct summer sun rays. 

If the railway car is air conditioned, this glazing svs- 
tem will also have an economic effect in reducing the 
car's air-conditioning costs. By reference to the diagram, 
it will be seen that of the 24 per cent of the sun's 
heat which is conducted toward the inside of the single 
pane of Aklo glass, that amount of heat only will he 
conducted into the air space in the recommended double 
glazing. This 24 per cent will then be again conducted 
half inside and half outside, or 12 per cent of the sun's 
heat will enter the car through conduction. Thus, the 
Aklo double glazing will allow a total of only 54 per 
cent of the sun's heat to enter the car, and thereby favor- 
ably affect air-conditioning costs. 

Tests conducted at the University of California are 
said to have shown that, under maximum summer sun 
rays in that locality, ordinary glass transmitted 325 B.t.u. 
per sq. ft. per hr. Under the same conditions, it was 
found that Aklo glass transmitted only 195 B.t.u. per 
Sq. ft. per hr., thus indicating how air-conditioning costs 
will be reduced and passenger comfort increased by the 
use of Aklo heat-absorbing plate glass. The use of this 
glass also tends to reduce the formation of condensation 
in double-glazed windows. 
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Serviee Failures 
(Continued [rom page 174) 

cut into the fillet. Instances of this sort emphasize the 
fact that every possible precaution must be taken, from 
start to finish, to make things of this kind impossible. 

At the risk of becoming tiresome I want to again 
emphasize the fact that square corners are an abomination 
on any reciprocating part, and frequently also in the case 
of simple revolving parts. A steel manufacturer had 
complaints that his steel was of poor quality and an 
investigator was sent out to study. the case. He found 
that spindles used in a manufacturing plant, made from 
his steel, were failing in large numbers, whereas the 
spindles originally supplied by the manufacturers of the 
machine failed only occasionally. Critical examination 
indicated that the original spindles had a well propor- 
tioned, smooth fillet, while the ones made from his steel 
by a machinist in the spinning factory machine shop had 
a square corner in each case. Instructions were given 
to see that proper fillets were made and no further com- 
plaints were received as to the quality of the steel. 

An improperly finished axle on a locomotive may cause 
a wreck costing a quarter of a million dollars. Im- 
properly finished parts on locomotives and railroad equip- 
ment may cause damage varying all the way from this 
high sum to $15 for a new crank shaft on a modernized 
hand car, plus the time and service wasted because of 
having no fillet, or a poorly and roughly made fillet. 
Surely this potential source of trouble and expense is 
worthy of the most careful and critical attention on the 
part of the designers and all those having to do with the 
manufacture and maintenance of such parts. 
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EDITORIALS 


Modern Facilities Needed 
More Than Ever 


The current recession in business, with its accompany- 
ing necessity for the curtailment of expenditures for 
maintenance of equipment brings home again to every 
shop and enginehouse supervisor the increasing difficul- 
ties of providing serviceable equipment and keeping it 
within the limited expense budgets. It has also brought 
home the fact that, in some respects, many roads are 
not in as favorable a position to meet the present situa- 
tion as they were in 1932 and 1933. 

An analysis of maintenance operations, as far as 
locomotive repair work is concerned, for the past two 
and one-half years will disclose the fact that most roads 
did a remarkable job of keeping pace with the increased 
volume of traffic during that period and at the same 
time were able to catch up to some extent on deferred 
maintenance. Under present conditions of operation it 
is quite probable that the roads are again running out 
considerably more locomotive mileage than they are 
restoring. 

Many things have happened since 1930 that have a 
marked influence on the ability of a road to maintain 
motive power in normal condition. By that is meant 
the ability to restore each month as much locomotive 
mileage as, or a little more than, has run out and to 
maintain available mileage at least at 50 per cent of 
the potential, or assigned, mileage. In the intervening 
seven years the locomotive inventory has increased in 
age, because the normal number of replacements has 
not been made each year. Increased age, in itself, 
would not be so serious were it not for the fact that 
the unit costs of maintenance go up with the increase 
in age. Therefore, on the age basis alone the average 
locomotive of 1938 will cost more to maintain than the 
average locomotive of 1930. In addition, the facilities 
with which locomotives are maintained in the engine- 
house and in the shop have not only grown older, less 
productive, and more expensive to maintain, but the 
situation with respect to replacements is more serious 
than with motive power, for the reason that the rela- 
tively small amount of excess funds available for cap- 
ital investment has, of necessity, been spent mostly 
for motive power and rolling equipment. This state- 
ment is made with proper regard for the fact that more 
shop machinery and tools were purchased in 1937 
than in any year since 1929. But, it must also be 
remembered that 10 per cent of the shop-machinery in- 
ventory of 1930 has been retired because of obsolescence. 

Aside from the above factors, railroad freight rates, 
while recently slightly increased, have been inadequate 


182 


and substantial increases have been made in taxes and 
in wages. The increase is particularly significant when 
its effect is traced down to shop operation. Just as an 
example, the allowance for labor on a Class 3 repair 
job on a modern locomotive in a certain shop was ap- 
proximately $4,500. At the wage rate existing before 
the recent advance this amount would produce about 
375 man-hours of labor more than it could pay for at 
the present time. These 375 man-hours may more easily 
be visualized when it is pointed out that it amounts to 
over 46 eight-hour days. Any foreman can understand 
what this means in terms of work accomplished. To the 
foreman of today it also means work that may not be 
done. 

The plain facts of the present situation can not be 
ignored. Every railroad man, from the general man- 
ager to the gang foreman, knows that it is impossible to 
continue for long to spend more than is earned. In 
an operation such as that of repairing locomotives a 
large part of which is a mechanized job, there is. 
fortunately, a solution by way of the installation of mod- 
ern shop facilities. The present conditions afford an op- 
portunity to study the value of such facilities. 


Who Gets the 
Wage Inereases? 


On April 29 the Association of Railway Executives 
announced its decision to proceed under the provisions 
of the Railway Labor Act to secure a 15 per cent re- 
duction in wages of railway employees. This action 
was taken following the refusal of the railway labor 
executives to discuss a voluntary—and temporary— 
wage reduction with the railway executives. Under 
the provisions of the Railway Labor Act the railway 
executives are required to give employees formal notice 
of a proposed reduction and to bargain collectively with 
the representatives of the employees. If both collective 
bargaining and intervention by the government's media- 
tion board fail, either of the parties may decline to arbi- 
trate. Following such an impasse the President may 
appoint an emergency board to hear both sides and 
report with recommendations which, however, are not 
binding on either side. Following a delay of 30 days the 
railways may then put the proposed reduction of wages 
into effect. 

Throughout the several months required for the com- 
pletion of this long process, no doubt, appeals will be 
made for the support of public opinion by both sides. 
Just how public opinion will crystallize in the end is a 
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matter which only the future will determine. There 
are some indications, however, that the public regards 
railway employees as a very highly favored group and 
is inclined to believe that they are probably too highly 
paid under present circumstances. 

This trend in public opinion is based largely on the 
present status of the train-service brotherhoods, who 
are the “railway employees” in the popular mind. The 
present compensation of other groups of railway em- 
ployees is probably not out of line with that of em- 
plovees in industry generally. A strong case can be 
made out, however, for the proposition that wages 
throughout industry are too high for the greatest good 
of the greatest number of the wage earners themselves 
under present conditions. High wages in industry 
entail high prices of the products of industry. If all 
persons were employed by industry, the effect of high 
wages would in a measure be self-canceling. There are 
many groups in our population, however, whose earn- 
ings are not benefited by the wage increases of indus- 
trial workers. To them higher prices means curtailed 
consumption of industrial products and this means 
fewer jobs and less earnings for those whose wages 
have been increased. 

This is the way it works out in industry, particularly 
at a time when demand is at a low ebb and there is a 
general lack of confidence. The railroads, however, 
have no control over the prices they charge for their 
services. To offset the wage increases of last summer 
and fall they asked for a rate increase. But the amount 
of the increase finally granted by the Interstate Com- 
merce Commission is inadequate to offset the increase 
in expenses caused by the wage increases. With this 
lack of control of the price they charge for their services 
thev are left with no recourse but to cut all expenses 
to the bone. This means less work for railway em- 
plovees, particularly those employed in maintenance 
operations in which the effect of considerable post- 
ponement can be absorbed without disastrous conse- 
quences. 

From the standpoint of railway-shop employees a 
decrease in wages such as the railways are asking for 
will not be without its favorable aspects. Unlike the 
train-service brotherhoods, whose employment is largely 
controlled by the volume of traffic offered to the rail- 
roads, a reduction in wages will effect some increases 
in employment in equipment-maintenance operations. 
The favored employees who have not been laid off may 
suffer some decrease in monthly earnings but this will 
probably not be as great proportionately as the cut in 
their hourly rate. Other employees will be taken back, 
however, and in all probability the greatest good to the 
greatest number of employees themselves will thus be 
best served. 

This is merely a reversal of the process which took 
place last fall. Following the wage increase to the non- 
operating employees, there were immediate reductions 
in the hours of shop labor paid for by the railroads 
which brought back the total compensation paid to 
approximately the figures prevailing before the increase 


UY. Mechanical Engineer 
MAY, 1938 


went into effect. On the other hand, when the in- 
crease in the wages of the train-service employees went 
into effect in October, they were accompanied by an in- 
crease in the hours of labor paid for because there was 
an increase in the volume of traffic during that month. 

And when the time comes for consideration of a 
restoration of any part of such reduction in wages as 
may become effective during the next few months. the 
83 million dollars (in 1937) which the road train- 
service employees received for time not worked should 
not be forgotten. 


How About 
Apprenticeship? 


Early in the present century the New York Central and 
the Santa Fe set the pace for the railroads—and industry 
as well—in introducing improved apprentice training 
methods in the mechanical department. George M. 
Basford, with statesmanlike vision, foresaw the need of 
hetter trained workers in the mechanical department as 
locomotives and cars were increased in size and capacity 
and improved in the interests of greater efficiency and 
economy of operation. His advocacy of better appren- 
ticeship methods, in his paper before the American 
Railway Master Mechanics’ Association in 1905, and 
his continued hammering on this question in the 
columns of the American Engineer and Railroad 
Journal, the predecessor of the Railway Mechanical 
Enginecr, were largely responsible for having available 
in railroad service during the World War and postwar 
years, a reasonably good supply of well-trained me- 
chanics and also a large number of well-equipped super- 
visors, who had been developed more or less as a by- 
product from the improved training systems. 

What about the mechanics for tomorrow? The 
number of apprentices was greatly reduced during the 
depression, and in the effort to hold down expenses 
most of the training systems were largely thrown into 
the discard. These facts are generally recognized and 
have been a matter of great concern to railroad me- 
chanical department officers. The difficulty is accentu- 
ated by the fact that marked progress has been made in 
locomotive and car design to meet the exacting present- 
day conditions, and that higher standards of workman- 
ship must be insisted upon in the future. In addition 
to complications ig the design and the addition of 
special equipment, new materials have been introduced 
which require special treatment and changes in mainte- 
nance and shop practices. In many instances much 
closer tolerances must be observed. 

Apprentice training methods should be introduced 
which will protect this situation and furnish an ade- 
quate supply of well-trained mechanics for the future. 
A rough survev indicates, however, that in most in- 
stances the railroads have gone back to almost primitive 
methods in dealing with the apprentices. This is re- 
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flected to a certain degree in the extracts from letters 
from apprentices which will be found upon the Glean- 
ings page of this issue. Unfortunately, reports from 
industry indicate that much the same thing is true in 
other fields, although a determined effort is now being 
made by the Federal Committee on Apprentice Train- 
ing of the United States Department of Labor to im- 
prove the situation. A number of states have now es- 
tablished apprenticeship councils to study conditions 
within the individual states and to stimulate a larger 
interest in these matters on the part of industry at 
large. Certainly there is no lack of evidence on the 
railroads as to the value and importance of the work 
done by well organized apprentice training systems in 
the past, and to warrant a resumption of this activity, 
and in a way which will meet modern conditions, on a 
sufficiently large scale to furnish the more highly 
trained personnel which will be required in the future. 


Servicing 
Streamline Trains 


The proper servicing of passenger trains at terminals 
has always constituted an important and quite expensive 
operation, greatly augmented in recent years by the 
large proportion of air-conditioned equipment which in- 
volves provision for precooling, re-icing, or attention 
to mechanical details, in the case of power-operated 
air-cooling apparatus. 

To the above requirements is now added the neces- 
sity of unusually quick turn-around service, in order 
to secure maximum availability and use of expensive 
modern trains. The necessity of careful planning and 
organization of terminal car-handling forces for the 
satisfactory performance of this work is obvious. An 
adequate force of employees, experienced in the clean- 
ing, inspecting and repairing of these trains, is of 
fundamental importance and, when the layover time 
is exceptionally short, it is frequently necessary to start 
this conditioning work almost as soon as passengers 
are out of the arriving trains. 

Next to an effective terminal organization, and in 
some respects even more essential, is the provision of 
adequate mechanical facilities, located adjacent to pas- 
senger terminals, and designed to facilitate the quick 
and effective performance of all inspection and repair 
operations. The experience of the Chicago, Burlington 
& Quincy in handling its fleet of Zephyr trains at the 
Chicago terminal. for example, has indicated the value 
of installing repair tracks of adequate length, prefer- 
ably equipped with inspection pits and necessary drop- 
pit and crane facilities for changing wheels, or if neces- 
sary complete trucks. 

Another example which might be cited is the Dav- 
light trains of the Southern Pacific which are inspected, 
cleaned and serviced in the Pullman cleaning vard at 


184 


San Francisco, Cal., where a raised inspection and re- 
pair track has been provided for the efficient handling 
of this work. The track was raised by placing 12-in. 
timbers longitudinally over the ties with rails on top 
of the timbers and a gradual slope at each end to the 
level of other tracks. This raised track provides an 
excellent opportunity for the critical inspection and 
repair of all parts of the trucks, brakes and air-condi- 
tioning equipment below the underframe. Two hy- 
draulic-operated drop tables are provided on this track 
for the quick change of wheels when necessary. 

On each side of the Daylight servicing track, there 
is a concrete pavement with suitable gutters to take care 
of the large amount of water which is required to wash 
the train thoroughly every night. Electric lines, with 
outlets for charging and testing, and easily accessible 
water and steam connections are also provided. A gen- 
eral overhead lighting system gives ample illumination 
for exterior cleaning, and portable electric lights are 
available for lighting underneath the cars and for other 
use where special illumination is required. 

Portable-cleaning platforms on wheels, as well as 
portable material and tool wagons, afford a means of 
servicing and cleaning the car exteriors at a minimum 
cost. The interior of the train is serviced by assigned. 
specialized crews, vacuum cleaners being used exclu- 
sively for cleaning carpets, upholstery and drapes and 
thus avoiding unnecessary circulation of dust in the 
cars. 

Unquestionably the provision of all of the mechanical 
and labor facilities needed for the efficient servicing 
of modern passenger trains introduces a large element 
of cost into railway operation but, considering the high 
first cost of the equipment and the necessity of getting 
adequate returns on the investment, as well as meet- 
ing the exacting demands of the public, it is obviously 
false economy to stint on expenditures essential in mod- 
ern passenger-car terminal-servicing operations. 


New Books 


MecHanicaL Wortp Year Book, 1938. Published 
by Emmott & Company, Limited, 31 King Street 
West, Manchester, England. 210 pages, 4 in. by 
6% in. Price, 1/6 net. 

An entirely new section on the subject of Electric Arc 
Welding is contained in the 1938 edition of the Me- 
chanical World Year Book. It describes the types and 
properties of electrodes, explains the process in detail, 
and gives instructions for the various methods of weld- 
ing and for welding in different positions. Welding 
design is also discussed and methods of calculation given 
for butt and fillet welds. In order that two consecutive 
editions of the book might provide a greater store of 
data, sections are now alternated. In the 1938 edition 
the section on Presswork, omitted from the 1937 edi- 
tion, has been brought back and the section on Metals 
and Alloys omitted. 
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Gleanings from the Editor’s Mail 


(The Apprentices Speak) 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Shoddy Apprentice Training 


Instead of the various shop foremen sticking to the schedules, 
they put us on jobs and then forget about us. We either have 
to remind them about our time being up on that certain job, or 
else remain there until we are so far past the date of changing 
that we lose out on some other position in the shop. Is this 
fair to us? 


Encourage Apprentices to Study 


Give apprentices more time in classroom study during work- 
ing hours, with proper supervision to combine classroom theory 
with shop practice. Have speakers, experts in their fields, talk 
to the apprentices at regular meetings. Create an incentive 
among the apprentices for outside study. Have regular periods 
of visitation to other repair shops or other industrial plants to 
see how it is done elsewhere. 


Technical Training Overlooked 


The officials concerned do not take the interest they should 
in teaching their future machinists. We apprentices deserve 
more book work, to explain the technical side of some of this 
machine work. All they seem interested in is securing a good 
day's work, regardless of what kind it may be. I think they 
should supply us with printed material to explain this work along 
with the actual experience. As it is, all we get we have to 
secure ourselves. 


Apprentice Critical of Conditions 


The place in which we study is poor. It is dirty and has improper 
lighting and ventilation. I would not ask anyone to make a neat 
drawing when everything you touch is covered with coal smoke. 
When I applied for a job as apprentice the application called for 
the type of work wanted. I didn't even know what they had 
to offer, so I put down machinist. I would suggest a list of 
the training offered, wages paid, amount of time required to 
complete a course for the young applicant to read. He would 
know then what he was getting into and what was expected of 
him. I worked six months before I obtained all of this in- 
formation. 


An Investment for the Future 


It is my opinion that the apprentice is too often used as a 
means of low-cost production, rather than as a student preparing 
to be a future skilled workman. Also, it seems that apprentice 
training could be improved by encouraging the student to make 
more of a study of his work. By this I mean that he should 
be given the opportunity to read hooks pertaining to his work 
and to spend additional time outside of working hours in study. 
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With this in mind, it would necessitate the choosing of boys 
who are ambitious and apt to learn. Those employing appren- 
tices should take greater interest in them and make every at- 
tempt to properly educate them as an investment for the future. 


Furloughed Apprentices 


Since we have been furloughed I have kept in touch with sev- 
eral of the other fellows and, like myself, they have found it 
difficult to secure employment. There are several reasons for 
this. For one, work is generally slack, as everyone knows. Sec- 
ond, not having finished our apprenticeship, concerns have little 
desire for our service. And lastly, the fact that we are employed 
by the railroad; we have found that most concerns won’t even 
accept an application from us, because they claim that when the 
railroad sends for us again we will return. They claim that this 
turnover in labor is costly and decreases plant efficiency. 


Few Apprentices Know “Why” 


In the earlier days regular apprentices were given more train- 
ing in blue print reading, drawing and a better understanding 
of mechanism or the fundamentals of electricity. Today their 
work consists mainly of actually doing the work after observing 
the machinist or electrician do it. Few know “why” they do 
what they do and the majority have gained the attitude of "who 
cares", This attitude could be overcome by giving encourage- 
ment to those apprentices who take the initiative to go to some 
night school to better themselves for their work, rather than 
let the apprentice go four years with the idea that he'll get no 
further than the one who does not broaden his thinking ability. 


Give Apprentices More Seniority 


There is little assurance when an apprentice completes his time 
that he will have a job awaiting him. With the seniority rule 
in effect and recent reductions in forces to stabilize employment 
making for a long list of laid off employees, the apprentice with 
but one year of seniority (as a mechanic) granted him for three 
cr four years of service, has a small chance for regular employ- 
ment with the company he served his time for. It seems to me 
that if a company spends a sizeable sum in training a man it 
should take steps to retain him when he finally becomes valu- 
able to them because of experience, gained during his training. 
A step in the right direction that might help would be to give 
a graduate apprentice more seniority. 


More Trained Mechanics Needed 


I read an article in the Railway Mechanical Engineer, written 
by an official of the Denver & Rio Grande Western (H. J. 
Schulthess, in October, 1937, issue, page 437) on apprentices and 
their training. This official stated that what the mechanical de- 
partments of the railroads needed today was trained mechanics, 


‘and that the only way to get trained mechanics was through 


apprenticeship training. I thoroughly agree with this, but evi- 
dently some of the officials of our road do not. If they would 
get out of their offices and come to the various shops to check 
up on the work being done by their mechanics today, I am sure 
that they would also realize that what the mechanical department 
needs is more trained mechanics. 
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Light Welded Box Cars 


T wo hundred lightweight welded 50-ton box cars, now 
being built by the Pullman-Standard Car Manufacturing 
Company at its plant, located at Michigan City, Ind., are 
notable not only for their efficient lightweight welded 
design but because the structural materials and fabricat- 
ing methods used promise unusual serviceability, long 
life and freedom from maintenance cost. The car de- 
sign, developed by Pullman-Standard aíter extensive re- 
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Spot welding miscellaneous side parts 


search and experiment over a period of several years, 
effects a saving in weight of about 414 tons from that 
of a conventional Association of American Railroads 
standard box car of the same dimensions. 

The car is made of high-tensile low-alloy steel, utiliz- 
ing arc welding, spot welding and riveting wherever each 
can be employed to the best advantage. The approxi- 
mate footage of each, per car, is as follows: are welding, 
1,030 ft., or 27.7 per cent; spot welding, 2,601 ft., or 70 
per cent; riveting, 90 ft., or 2.3 per cent. The car, 
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Pullman-Standard utilizes spe- 
cial welding jigs and equipment 
in constructing 200 cars at 
Michigan City Plant 


though normally of 50 tons' capacity, will actually carry 
133,400 Ib. of revenue load. It has the following dimen- 
sions : inside width, 9 ft. 2 in. ; inside length, 40 ft. 6 in.; 
inside height, 10 ft. % in. The car weighs 35,600 1b., 
and has a ratio of lading to rail load of 78.9 per cent, 
which may be compared with 73.7 per cent for the A. 
A. R. car. Comparative weights of detail parts in the 
two cars and the structural materials used are shown in 
the table. 


Spot-Welding Operations and Equipment 


In order to produce these lightweight welded cars, a 
new shop was erected and a considerable amount of 
automatic and portable spot-welding equipment installed. 
With the exception of the roof application to the steel 
body, all spot-welding work is concentrated in this one 
building. 

The resistance spot-welding method used is one in 
which the parts are overlapped and gripped between two 
electrode points through which a heavy current is passed 
and pressure applied to make the weld in a single spot. 
The temperature, timing, and pressure varies according 
to the type, thickness, and number of layers of material. 


Spot welding posts to side sheets 
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Special jigs and equipment used in fabricating complete car sides by spot welding 


Side-sheet spot-welding machine in operation Roof spot-welding machine in operation 
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The assembled car 


structure 


Every main and sub assembly is made in a special jig 
to assure uniform accuracy. 

Close supervision, continued inspection, and daily test- 
ing of welds is carried on at all times to establish good 
welding. Each day a test spot-weld specimen is made 
by each machine and is tested to insure correct timing, 
temperature, etc. In addition, inspectors sound each 
button on every bench assembly to guarantee a con- 
tinuous perfect quality of weld. 

The spot-welding equipment, especially designed and 
installed to make use of this new method of building 
cars, includes two non-indexing automatic double-head 
75-kv.-a. machines; two indexing automatic single-head 
100-kv.-a. machines; four stationary spot welders, 50 
kv.a.; nine portable tools, 100 kv.a.; and 18 portable 
tools, 75 kv.a. 

The non-indexing automatic machines are used for spot 
welding the side-sheet assembly and the roof-sheet as- 
sembly. The indexing automatic machines are for the 
door-sheet assembly and the door-post assembly. The 
stationary spot welders are used for welding the rein- 
forcements on the roof carlines and side posts, as well 
as for other small miscellaneous sub-assembly work. 

All the machines and transformers were built bv a 
company which has had long experience in construction 
and using this type of equipment. The electronic prin- 


Left: Body-bolster diaphragm—Right: Arc-welded draft sill 


The bottom of the welded un- 
derframe for the Pullman-Stand- 
ard lightweight 50-ton box cars 
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ciple of timing is used on most of the machines, with 
air timing on the balance. The contactors and operating 
valves of the electronic timers are designed to meet the 
requirements of this particular service. 

All of the portable tools were especially designed to 
handle some individual feature of sub and final assembly. 
These tools are used for applying the side plate, side 
sill, post connections, etc., to the sides. Other portables 
are also used for applying the roof to the car and the 
final assembly of the side doors. 

The spot-welding machines range in capacity from 
50 to 100 kv.a., most of the machines being rated at 
75 kv.a. The electric power supply is at 60 cycles and 
480 primary voltage. The welding current is made avail- 
able at 14 volts, 5,000 to 6,000 amp. The mechanical 
pressure between sheets being welded varies from 700 


Comparative Weights and Structural Materials Used in 
Pullman-Standard Lightweight Welded 50-Ton 
Box Car and A. A. R. Standard Car of Equiv- 
alent Capacity 


Pullman-Standard car A. A. R. standard car 


Weights 


Car Body ........ 21,000 Ib. 29,100 Ib. 
Trucks yere 14,600 Ib. 15,400 Ib. 
Complete car ..... 35,600 Ib. 44,500 Ib. 
Load limit ....... 133,400 Ib. 124,500 Ib. 
Ratio of lading to 

rail, load) 4.6. 78.9 per cent 73.1 per cent 
Underframe ...... 5,797 lb. 7,879 lb. 
Sides. oss ees 3,532 Ib. 5,933 1b. 
ROMS 55 scssso rete 1,190 Ib. 2,086 Ib. 
DOS raseda oas 527 lb. 724 Ib. 
Door fixtures ..... 415 1b. 556 1b. 
End$ erc anes 1,209 Ib. 2,350 Ib. 

— — — — Material ———— —————— ——Àá4 

Side sheet ......... 05-in. H. T. low-alloy steel. —.10-in. O. H. steel. 
Roof sheet ......... aa un. H. T. low-alloy steel. 14-gage O. H. steel. 
Door sheet ......... nH: » low-alloy steel. — .10-in. O. H. steel. 
End eh oe: a m, H. low- e steel. Yj-in. O. H. steel. 
End sheet—top ....3/32.in. HL T. low-alloy steel. 3/16-in. O. H. steel. 
End plate ......... v$-in. H. T. low-alloy steel. Integral with top sheet. 
Center sills — AAR 

Z-section ......+ 31.3-Ib. 11/32 in. thick, 18.4 


36.2-Ib. 13/32 in. thick, 
sq. in., high-carbon O. H. 21.3-sq. in. . H. 
sens 36, 000 Ib. min. yield steel, 30,000 lb. min. 
poin yield point, 
Side sills ......... Gm. by 3w;.in. by %-in. H. Gin. a by g D w po by 5/16 
: low-alloy steel. eel. 
Side sill reinforce- 


fent E TETY 7/32 in. pressed channel. 6-in. bulh angle O. H. 
steel. 

Side plate ........ 5/32-in. H. T. low-alloy 3-in. O. H. steel Z-sec- 
pressing. tion. 


to 4,000 Ib. depending on the thickness of the material, 
the average pressure being 1,200 Ib. The welding time 
varies from 6 to 45 cycles, depending on the type of 
tool and thickness of materials, with an average of 10 
cycles. 

In spot-welding the roofs and sides, welding rates up 
to 250 spots per min. in the double-head machine are 
attained. The spacing of spote on the sides consists of 
two rows, spaced vertically 34 in., staggered, with 7% in. 
between the rows of spots. The spacing of wil on the 
roof consists of two rows of spots, staggered 1 in., with 
l in. between rows of spots. 


Arc-Welding Operations 


The arc welding employed is the shielded-arc type in 
which coated electrodes are used. The type and size of 
rod depends on the position, size of weld, and kind of 
material. The jigs for arc welding are all constructed 
to permit down-hand welding. 

Less than one-third of the welding footage in each 
car is made by arc welding, which is concentrated pri- 
marily in fabrication of the underframe, application of 
door fixtures, etc. The riveting employed is that along 
the corner post seam for the final application of the ends 
to the car and along the side sills for the final applica- 
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tion of the sides to the underframe. At the present time, 
riveting appears to be more advantageous than either 
method of welding for these particular joints. 

In the end-sill assembly, the end sill is a 1%-in. Z- 
pressing, made of high-tensile low-alloy steel. The Z- 
shape gradually reduces in depth toward the side sill 
where it is joined and reinforced by a l$-in. flanged 
gusset. The web and depending flanges are stiffened 
by four %-in flanged stiffeners applied on each side of 
the center sill. 

In the side-post reinforcement assembly, the side sheets 
are .05 in. thick high-tensile low-alloy steel with Z-posts 
pressed integral and reinforced with .05-in. pressed 
angles. 

In the side-sheet reinforcement assembly, the side 
sheet at the bolster is stiffened with two .05-in. high- 
tensile low-alloy steel pressed Z-sections reinforced with 
.05-in. pressed angles. The side sheet, next to the 
bolster is reinforced with one Z-bar and angle of the 
same design as that on the bolster sheet. 

Other sub-assemblies include application of the auxil- 
iary to the main door post, application of the auxiliary 
and main door post to the side sheet, and reinforce- 
ments to side sheet at the bolster. 

In the automatic spot-welding of side sheets, the in- 
dividual sheets are welded together with two rows of 
spots spaced vertically 34 in., staggered with 7% in. be- 
tween rows of spots, as mentioned. The machine is 
designed to deliver the side-sheet sections automatically 
to the welding position where a composition flux is ap- 
plied previous to spot welding in order to seal the joints. 


The side door of the Pullman-Standard lightweight welded box car. 
A portion of the inside of the door is shown in the inset 
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Side-plate, side-sill, side-post connections and gussets 
are applied to the assembled side sheets by means of 
portable spot welders at the next position. 

The roof sheets are .05-in. high-tensile low-alloy steel 
with a Z-carline pressed integral and reinforced with a 
.05-in. pressed angle, spot-welded to each carline. The 
running-board saddle is spot-welded to the roof sheet 
and an automatic machine, similar to that employed in 
assembling the side sheets, is used to spot weld the 
roof-sheet sections together, using two rows of spots 
staggered, spaced 1 in. apart, with 1 in. between the rows. 

Other assemblies include the spot-welding of door 
sheets, assembly of door sheets to door frame, arc-weld- 
ing and riveting of door fixtures, etc. 


Underframe Assembly in the Steel Shop 


The underframe parts are assembled and united by 
arc welding in the steel shop where ample track facili- 


Inside view of the car side 
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ties and equipment are available for the subsequent appli- 
cation of car sides, ends, roofs, etc. 

The center sills are A. A. R. Z-sections, reduced to 
1155 in., the two parts being joined by arc welding con- 
tinuously at the junction of the top flanges. The cross- 
sectional area is slightly over 18 sq. in. total and is based 
on the use of high-carbon steel with a minimum yield 
point of 36,000 lb. per sq. in. and tensile strength of 
60,000 to 72,000 Ib. per sq. in. 

I-section center-sill separators are located at cross ties 
and cross bearers. The draft sills are formed by the 
continuation of the center sills. The bolster center 
fillers, draft lugs and striker are built up integral with 
the center sills by arc welding of rolled bars. All parts 
of this construction are low-carbon open-hearth steel ex- 
cept the draft and buffing spacers, which are of high- 
tensile low-alloy steel. 

The body bolsters are "bath-tub" type, 946 in. thick, 
welded in one piece and reinforced where required. The 
body center plates are A. A. R. bowl type, welded to 
the underframe. The body side bearings are built up 
with 315-in. by %-in. wear plates. 

The cross bearers, four per car, are built up I-sections 
with I$-in. web and 415-in. by %-in. cover plates. The 
floor beams, two per car, are pressed in one piece, ex- 
tending from center sill to side sill, being made of 1$-in. 
plate. 

To provide bracing of the center sill to the car end, 
plates are welded to the center sill forming a T-section, 
which is welded completely throughout the width of the 
car to the end sheathing and at the corners to the side 
sills. Floor stringers, two per car, extend the full length 
of the underframe and are welded in place as shown in 
the illustration. 

The various underframe parts are assembled upside- 
down in a special jig which holds them in accurate aline- 
ment while all underneath arc-welding operations are 
performed. The partially welded underframe is then 
turned over and all down welds made. The third oper- 
ation is to place the underframe in a revolving jig which 
permits holding it in any position necessary for the com- 
pletion of all underframe welding in the down-hand 
position. 


Finishing Operations 


From the steel shop, the assembled car, including the 
underframe, car sides, two-piece pressed-steel ends, 
doors, etc., is moved to the wood erection shop where 
the inside wood lining and floor are applied, as well as 
the running board, safety appliances, etc. The car is 
then painted and stenciled. 


Oxweld Portable 
Cutting Machine 


The type CM-16 portable cutting machine illustrated, 
has been developed by the Oxweld Railroad Service 
Company, Chicago, Ill, for the shape cutting of steel 
parts. This machine is motor driven, compact, light, easy 
to manipulate and those engaged in railroad work find 
it useful in the shaping of steel plate, especially for car 
parts to be subsequently fabricated by welding. 

For most work the machine can be set up and oper- 
ated directly on the steel sheets without the use of a 
supporting table. When guided by hand, the CM-16 can 
be used for cutting irregular shapes to exact contour, 
and when used with a radius rod, the machine auto- 
matically cuts circles. It can also be operated on an 
angle-iron track for automatic straight-line cutting. 
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Oxweld Type CM-16 cutting machine operated (left) on an angle-iron track for straight cutting; (center) with a radius rod for circle cutting, 
and (right) hand-operated on an irregular contour 


Its light weight, 45 lb. complete with blowpipe, permits 
the machine to be moved from job to job and operated 
with little more set-up time involved than in cutting with 
a hand blowpipe. It cuts to the edge of the plate and 
stops without running off the plate. Thus the machine 
requires a minimum of attention and permits the utili- 
zation of stock which would otherwise be wasted. 

The Oxweld CM-16 cutting machine is driven by a 
110-volt electric motor, the speed of which can be set 
by adjusting a direct-reading speed indicator to permit 
cutting from 4 in. to 30 in. per minute. The starting 
switch is conveniently located adjacent to the blowpipe 
valves. A clutch disengages the driving mechanism and 
allows the operator to free-wheel the machine across 
the work with the motor either running or shut off. 

The CM-16 is equipped with a precision cutting blow- 
pipe, Type C-12R. The cutting of bevels is readily ac- 
complished by the use of a special attachment. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Paint Loosening and Peeling 
From Interior of Passenger Car 


On February 2, 1936, the Chicago & North Western 
delivered one of its modern chair cars to the Union 
Pacific at Omaha in good condition. On February 21 
the car was received at Omaha with the interior finish 
badly damaged. It was cut out of service by the U. P. 
and returned to the C. & N. W. without the issuance 
of an A. A. R. defect card. The owner repaired the car 
and submitted a bill to the U. P. covering the total 
cost of repairs amounting to $888.30. 

The owner pointed out that the car had been set out 
on the U. P. at Sidney, Neb., because of damage to the 
steam line caused by the train striking two cattle. The 
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car was unheated for a period of 18 hours during which 
outside temperatures averaged 18 deg. below zero. It 
was then placed on steam after which the damage to the 
interior finish occurred. The car owner maintained that 
this consisted of improper handling, since excessive ex- 
pansion and contraction of the steel caused thereby 
resulted in the damage in question. 

The handling line pointed out that the C. & N. W. 
offered its passenger cars to the U. P. in through-line 
service subject to provisions of A. A. R. Interchange 
Rules and with full knowledge of the weather and 
operating conditions in the territory through which the 
cars operate and with the understanding that the owner 
will assume the cost of repairs either interior or exte- 
rior not classified as handling-line responsibility. The 
U. P. also pointed out that its own cars are subjected to 
similar treatment which the C. & N. W. contended was 
improper care. 

In a decision rendered November 11, 1937, the Arbi- 
tration Committee stated: “Paint loosening and peeling 
from interior finish of passenger equipment cars under 
the circumstances in question, is a car owner’s responsi- 
bility. The contention of car owner is not sustained.” — 
Case No. 1757, Chicago & North Western versus Union 
Pacific. 


Questions and Answers 
On the AB Brake 
Brake Cylinders (Continued) 


287—O.—What precaution must be taken when as- 
sembling the cylinder? A.—It is necessary to make 
sure that no foreign matter is permitted to enter. 

288—Q.—W hen the service or emergency portion has 
been cleaned or repaired in the shop, what kind of a 
test should be made? A.—Test should be made only 
on a standard test rack according to a code of test 
furnished with the rack. 

289—O.—After the valves have been replaced on the 
car, is a test necessary? A.—Yes. Test should be made 
with the use of a standard single-car test device. 

290—0.—H ow much pressure should be used in the 
supply line? A.—At least 70 lb. 

291—0.—IVhat should be done before attaching the 
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test device to the supply line? | A.—The supply line 
should be blown out thoroughly in order to avoid the 
possibility of moisture and dirt getting into the test de- 
vice or air lines. 

292—Q.—After the test device is connected to the 
air line at the supply end, what must be done before the 
other end of the device is connected to the brake pipe 
hose on the car? A.—Move the device handle to lap 
position and open the cock in the supply line. There 
should be no escape of air from the device brake-pipe 
connection or its exhaust port. 


Passenger Car 
Buffer Stem Design 


By Glenn L. Davis* 


In recent years the elimination of noise in passenger 
cars has been the subject of much thought. Added in- 
sulation and the closing of cars incident to air condi- 
tioning have shut out much of the outside noise. Truck 
and buffer noises have, however, remained except where 
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tached, is provided with an oblong hole for the hinge 
pin. This hole is elongated sufficiently to provide the 
necessary clearances for curving. The stem is secured 


The side and center buffer stems in place 


by means of a collar 274 in. long, slipped over the inner 
end, both stem and collar being slotted for a '%4-in. by 
114-in. by 4-in. riveted split cotter. The stem acts as 
a support for the buffer spring, which bears against two 
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Details of the 
side buffer stem 


Passenger-car buffer designed to use round buffer stems of welded 
tubular steel construction 


climinated through design or the application of vibra- 
tion-reducing, shock-absorbing material. One means of 
reducing buffer noise through design is described below. 

The rectangular side and center buffer stems have 
been replaced with round stems fitting snugly in long 
Alemited bearings of steel tubing. Having only l4» in. 
clearance, the blows incident to the movement of the 
stems are very light. Having large projected area and 
being well lubricated they wear slowly and the main- 
tenance costs are low. 

Side stems are made of steel tubing for lightness and 
to reduce their cost. The smaller tube is inserted the 
correct distance into the large tube and welded. A 
forged-steel end, to which the diaphragm plate is at- 


* Drawing Room Supervisor, St. Louis-San Francisco, Springfield, Mo. 
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l5-in. loose washers. The inner end of the stem is 
supported in a steel casting provided with a liberal 
bearing which may be bushed with an insulating bushing 
or bored for the stem and lubricated. 

The center stem is a 3-in. diameter round bar of 
proper length, operating in a long lubricated sleeve of 
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ws 


Underneath view of a side buffer stem and spring 


steel tubing. Linoleum I$ in. thick encases the buffer 
and prevents it rubbing or striking the underírame. 

In order to minimize the side thrust on the buffer 
stems the diaphragm plate is lubricated with four Ale- 
mite fittings following the manufacturer's recommenda- 
tions. Lubricating the diaphragm also reduces to some 
extent the noise of rubbing surfaces and lessens wear 
on the plates and the supports for the upper buffer 
mechanism. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Taper Boring Bar Used 
With Drill Press 


Side-rod knuckle-pin holes and crosshead wrist pin holes 
and piston-rod fits are bored at the Pen Argyle shops of 
the Lehigh & New England with the aid of a taper cut- 
ting boring bar on a drill press; the boring bar used for 
side-rod knuckle-pin holes is designed to cut a taper of 
174 in. per ft., while the boring bar used for the cross- 
head piston-rod fit is designed to cut a taper of 34 in. 
per ft. 

The boring bar has a No. 5 standard taper shank 9 in. 
long which fits the drill-press splindle. The boring-bar 
shank is bored to a diameter of 2 in. to receive the neck 
of the bar proper. The section of the boring bar below the 
neck 1s 3 in. in diameter and is milled with flat surfaces 
on opposite sides which are 15 in. long and has a taper 
of 114 in. per ft.; the boring bar is slotted between the 
two tapered surfaces. Two 6-in by l34-in. by ™%-in. 
slides are bolted together through the bar and attached 
by two Z5-in. arms to the shank. One of the slides has 
a tool-holder lug for receiving the 3$ in. tool bit which 
is held in place by a set screw. 

When using the boring bar, the side rod is placed on 


Boring bar for cutting tapered side-rod knuckle-pin holes 
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the drill-press table and leveled. The boring bar is then 
set up as shown in the accompanying illustration. As 
the drill-press spindle revolves, turning the boring bar, 
the feed moves the drill-press spindle and the boring-bar 
shank downward. As the spindle and shank descend, the 
flat slides and the tool follow the taper on the bar, re- 
moving enough metal to clean up the knuckle-pin hole. 
This boring bar replaced the usual type of fluted reamer 
which chattered and placed a heavy power demand on the 
drill-press motor. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


The Purpose of Air Ejectors on 
Centrifugal-Pump Suction Lines 


Q.—What is the purpose of the air ejector on the feed- 
water-pump suction line of an engine equipped with a centrifugal 
water pump? How do you know if the ejector is functioning 
properly ? 


A.—Air ejectors are used on engines equipped with 
centrifugal feedwater pumps, when the pump is located 
ahead of the trailer truck and the pump-suction pipe is 
raised between the pump and the tank hose to clear the 
swing of the trailer-truck frame; the pipe is often raised 
to such a position that the high point in the pipe is above 
the level of the tank bottom. This raise in the suction 
line forms an air pocket in the pipe and the air ejector 
is applied to eliminate air from the suction line. If there 
were air in the suction line the pump would refuse to 
work. When air ejectors are omitted a vent pipe is ap- 
plied, this vent pipe being run up to a height of eighteen 
inches above the top of the fender. 

Air ejectors on feedwater-pump suction lines are 
tested by placing the hand on the high-pressure steam 
line to the ejector, the ejector, and the ejector discharge 
line; when the ejector is functioning properly, the steam 
line will be hot, the ejector will be cold and the dis- 
charge line will be warm. 


How to Weld Flexible 
Staybolt Sleeves 


Q.—What methods are employed in applying welded flexible 
staybolt sleeves ?—F. C. 


A.—The most common method of applying welded 
sleeves, is to drill and ream the hole in the wrapper 
sheet so that the sleeve penetrates the sheet V$ in. at 
the center. The sleeve is held tight against the counter- 
bore in the sheet with an applicator and tack welded in 

(Continued on page 197) 
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I: Jim Evans was nervous and excitable he wouldn't 
have been roundhouse foreman at Plainville for the past 
sixteen years. He would have been wearing his hat 
crosswise and calling himself Napoleon or on another 
job long before now. l 

Evans learned long ago that in railroading what can't 
be cured must be endured, and a roundhouse foreman 
must do a lot of both. It's when something happens that 
should be corrected and no one seems able to find the 
remedy that makes a foreman wish he was back in over- 
alls working eight hours a day. 

Jim Evans doesn't get excited over trifles, but the 5077 
came very near making an aspirin addict of the foreman 
and when the trouble was finally located it was so sim- 
ple everybody concerned felt as foolish as a fat man 
who has sat down where he thought a chair was. 

One morning about ten o'clock, the dispatcher called 
the roundhouse office. “The 5077 is falling down awful 
bad. Better look her over when she gets in, if she 
makes it," the dispatcher told Evans. 

The engine came in over two hours late with seventy- 
two cars of perishables. Evans was waiting when the 
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LITILE 
IROUBLE 


by Walt Wyre 


engineer ran the locomotive in on the lead. The hog- 
head climbed down from the cab and started around the 
engine. 

"How did she do? " Evans asked. 

"Huh!" the engineer snorted. “It wouldn't pull a 
sick streetwalker out of a doorway!” 

"Couldn't keep steam," the fireman chimed in as he 
shouldered his tin trunk and started towards the wash- 
room. 

"| thought she was a pretty good engine," Evans 
said to the engineer. 

"Yeah, may have been, but she's no good now," the 
engineer replied. “Acts like superheater units might be 
leaking," he added. 
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The boilermaker went back to the roundhouse. 

He climbed up in the cab of the 5077 and sat 

down on the fireman's seat box to ponder over 
the situation. 


When the units were tested with water pressure, three 
of them showed slight leaks. The units were pulled out 
and repaired and the 5077 was marked up to run. 

The locomotive went out Wednesday morning on No. 
81, a fast merchandise train, and finished the run that 
same week aíter setting out part of the train. It came 
back with a light stock train, twenty-eight cars, and the 
engineer that brought her in said the engine did very 
well. A train of twenty-eight cars is one thing and one 
of ninety something else. Running time of forty-five 
miles an hour with ninety loads takes it out of a loco- 
motive and one that is lacking just can't stand the 
racket. 

"What seems to be ailing the 5077?" Evans asked the 
engineer that had her out of Plainville. 

"Just won't cut the buck," the hogger answered. 
"Seems O. K. until you have to pour it on her, then she 
just quits, won't make steam. Could be the piston pack- 
ing down," the engineer added. “Anyway, she uses 
steam faster than she makes it." 

"Now that's a lot of help," Evans said aloud to no 
one in particular as he started to the roundhouse. 

The foreman found Henry Barton, a boilermaker. 
Barton was in the fire-box of the 5091 calking a leak. 
The foreman stuck his head in the fire-box door and 
yelled to make himself heard above the reverberations 
of sound in the spacious fire-box. “Say, Barton, did 
you look over the 5077 before it went out last trip?" 
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The boilermaker scratched his head and squinted one 
eye like a man aiming a gun. "Yes, believe I did. Yeah, 
that's right, I know I did now." 

"How did you find her ?" 

"Oh, not so bad; the channel was pretty well clogged 
with carbon. My helper cleaned it out, though." 

"Did you notice anything else that might keep the 
engine from steaming ?" 

"No, nothing except possibly the diaphragm plate is 
going to have to be renewed soon." 

"Was it leaking ?" Evans asked. 

"Not while standing still" the boiler maker replied, 
"but I noticed several places that showed it had been 
leaking. You see, when a locomotive gets to twisting 
and weaving like they do when they are running, a crack 
in the diaphragm plate that you wouldn't hardly notice 
when the engine is standing still sometimes opens up 
and leaks quite a bit. If you don't mind coming in the 
fire-box, I'll show you one on this one." 

Evans would have climbed stairs to the top of the 
Empire State building to find a clue to the trouble with 
the 5077. He wriggled feet first through the fire-box 
door and followed Barton to the front end of the fire-box. 

"See?" The boilermaker held an extension light with 
one hand and pointed to an irregular white line on the 
diaphragm plate. 

Evans from habit pulled a flashlight from his pocket 
and directed the beam on the plate where the siphon 
neck enters the throat sheet. “So that's what you call 
the diaphragm plate ?" 

*Yeah, I don't know whether that's the correct name 
or not, but it's all I ever heard one called except the 
store department calls them siphon patches. I suppose 
the reason for calling them 'diaphragm plates' is they 
are corrugated so they will expand and contract like a 
diaphragm." 

“Don’t look like that would give much trouble," Evans 
said. 

“Well, it may not," Barton replied, “but it don't take 
much leak in this type of fire-box that has a fairly large 
combustion chamber in the barrel of the boiler to affect 
steaming.” 

"Can't you weld the cracks?" the foreman wanted to 
know. 

“Not to do much good. When a diaphragm plate gets 
checked all over with hairline cracks, the best thing to 
do is put in a new one.” 

“Maybe that’s what’s the matter with the 5077,” Evans 
said hopefully. 

“Might be,” Barton agreed. 

“Let’s look at it when it gets cold," Evans suggested 
as he pocketed his flashlight and started away. 


Trovste, according to the old adage, never comes sin- 
gle. On the railroad, and particularly in a roundhouse, 
it seems to come in flocks and breed like guinea pigs. 

The 5091 on her last trip in had been reported foam- 
ing badly. The boiler needed washing badly, no argu- 
ment about that, even before the water was tested. The 
drip from the blow-off cocks looked like whitewash. On 
short time for a locomotive and with nothing else avail- 
able, Evans told them to give the 5091 a change of water, 
some extra compound, and run her. 

She came in just ahead of the 5077. The engineer 
reported that the engine had fallen down badly all the 
way from Sanford. “The boiler is dirty as a Mae West 
joke and she hasn’t got as much power as a Jewish poli- 
tician in Germany," the engineer told Evans. “I be- 
lieve the piston packing is down.” 

The hoghead was right on all counts. When the en- 
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gine was in the house, the foreman left orders to have 
the boiler washed and told a machinist to pull both pis- 
tons and examine the packing. 

The packing was cut out and the right cylinder was 
scored a little. Water sloshing over from the foaming 
boiler had flushed out the lubrication and metal to metal 
friction did the rest. 

In the meantime, the 5077 had been run in the house 
and blown down. Evans was examining the scored cyl- 
inder when Barton came by. “I was going down to 
look at the diaphragm plate on the 5077,” the boiler- 
maker said. “Would you like to take a look at it ?" 

The two climbed up in the cab and into the fire-box. 
“The brick look pretty good," Barton commented. play- 
ing the beams of his flashlight around the interior of the 
fire-box. 

"Yeah, not bad," Evans said. 
the burner?” 

Both men, flashlights in hand, walked to the front of 
the fire-box and stooped to examine the burner. 

"Not bad," Barton commented as he stooped lower 
for a better look. “The atomizer slot is worn a little, 
but not enough to cause trouble." The boilermaker held 
the flashlight closer and played the spot of the light beam 
over the burner. 

“Thought maybe it might be cracked on the side," 
Barton said. “That sometimes causes trouble with an 
engine steaming." 

“Ts it cracked?" the foreman asked, hoping to find 
what defect was causing lack of power in the locomotive. 

“No,” Barton replied, straightening up, "looks O. K. 
to me." 

“Well, let's look at the diaphragm plate," Evans said 
resignedly. 

"Leaking a little here." 
with a pointing forefinger. 

“And here." Evans found another place. 

“What do you think?" Evans asked when he and 
Barton had finished examining the diaphragm plate. 

"Well," Barton said thoughtfully, “it’s not bad. I 
doubt if it's causing the trouble. On the other hand, 
then it could be. Like I told you. when an engine gets 
to hittin' the high spots and twistin' all over like a fat 
girl doin' the Big Apple. it's hard to say just what does 
happen. But still I don't think that's the trouble with 
this engine." 

“Well, something's wrong and we've got to find out 
what it is." Evans shoved his hat back on his head and 
scratched. thoughtfully. 

"[ can put in a new diaphragm plate if you say so," 
Barton prompted. i 

“All right, let's put it in and go over everything that 
might be causing the trouble." Evans climbed out of 
the fire-box and started to the office. 


“Wave vou looked at 


Barton traced a white crack 


HE: piww't go to the office, though, at least not just then. 
What changed his mind was he saw the switch engine 
coming towards the roundhouse. Coupled to the goat 
was a shiny, newly painted locomotive. 

Evans knew before he saw the numbers it was the 
2735 out of the back-shop. He was so glad to see the 
locomotive he could have kissed it. The foreman waited 
until the 2735 was shoved in on the inspection track and 
walked out to look it over. 

The hostler slid from the cab on an engine nearby 
and joined the foreman. "She's got new drivers," the 
hostler noted, pointing at the disc drivers on the locomo- 
tive. 

“Yes, and they put on a feed water pump and heater,” 
Evans said. 

The foreman walked around the locomotive and 
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climbed up in the cab. The hostler followed him slowly, 

“Ought to be a good engine now,” the hostler said. 

"Yeah," Evans agreed, "she's been overhauled from 
pilot to draw-bar and partly rebuilt. Let's get her shoved 
in the house and get the rods on. If anybody ever 
needed a good engine, I need one now." 

The 2735 was ready to go next morning. They ran 
her on the west local to break her in. The road foreman 
rode the engine and when he came back on her nest 
day reported a good trip. 

"How did she steam " Evans asked. 

“Seemed to do all right," the road foreman said. “Oi 
course, we just had a light train and weren't trying to 
break any speed records." 

Next day when the dispatcher asked for a locomotive 
for a west bound drag, Evans gave him the 2735. 

About three o'clock in the afternoon the dispatcher 
called the roundhouse office and asked to speak to Evans. 

"Say. what's the matter with all your engines lately: 
That 2735 on the drag is getting along so slow that 
hoboes are getting off and walking!” 

"Should be a good engine," Evans replied. 
out of the back shop." 

“Well, it acts like it shouldn't have left there," the 
dispatcher said. 

"Maybe it's still a little tight and will do better when 
it's limbered up," Evans said. 

*Hope so," the dispatcher commented, and hung up. 
: *How's the 5077 coming?" Evans asked Barton the 
next day after the engine had been tied up for a dia- 
phragm plate. 

“Get her finished sometime tomorrow if nothing hap- 
pens," the boilermaker said. 

*Look her over good before she goes out." 

“O. K.,” the boilermaker replied. 

The 2735 did no better on the inbound trip than she 
had going west. Boxes and pins ran cool, but that was. 
the engineer explained, because the engine wouldn't pull 
the train fast enough to run hot. “Just won't steam," 
the engineer said. j 

Fortunately for the foreman’s peace of mind, the trou- 
ble with the 2735 was located with less trouble than he 
was having with the 5077. 

The boilermaker examined everything in the fire-box. 
then opened the front end. Evans climbed up on the 
pilot and looked in. 

Barton had only been in the smoke box a couple oí 
minutes when he said, “I believe here's the trouble!” 

“What is it?" Evans asked. 

"Whoever set that feed water heater on top of the 
smoke box didn't do a very good job. Too much air 
leak around it." 

Evans pulled himself up through the front end door 
and looked. 

The feed water heater was set on top of the smoke 
box with the lower side of the drum in an opening cut 
in the top of the smoke box. Whoever did the job in 
the back shop had evidently been in a hurry, because the 
drum didn't fit tight in the opening. 

“Looks like that might be the trouble," Evans agreed. 

"Yeah, that much air getting in would keep it from 
steaming," the boilermaker said. 

The leaks around the feed water heater were repaired 
and the engine dispatched that night. 

Next morning Evans was almost afraid to look at his 
mail for fear the 2735 had died some place, but there 
was no wire or traingram about the engine. 

Evans, to satisfy his mind, called the dispatcher and 
asked how the 2735 had done. 

“Run like a striped tail ape," the dispatcher said. 

Evans was somewhat relieved, but there was still an- 
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other load on his mind. The 5077 was still in the house. 
The engine was finished and the foreman was almost 
afraid to run her. 

After the 8:00 whistle blew, Evans found Barton. 
"What do you think about the 5077?" 

“Well, as far as the boiler work is concerned, she 
looks like a good engine to me.” 

"How's the front end?" Evans remembered the trou- 
ble with the 2735. 

“O. K.," Barton replied, “I looked it all over yester- 
day. There's not any leaks around the nozzle stand. 
The petticoat pipe is in good shape, right in the center 
and no holes in it. In fact, everything in the front end 
looked O. K. to me." 

"How's the steam nozzle? Did you measure it?" 

“Yeah, it's standard, the same as all the 5000's." 

"Well, I guess she should be ready to run. Have a 
fire put in her." The foreman marked the 5077 up 
ready to run. 

The dispatcher called for an engine to run east on 
No. 82 at 1:15. Evans gave him the 5077. 

It was just another chapter of the same old story. 
The 5077 just wouldn't do her stuff. The train lost time 
all the way to Sanford. 


Waes the phone rang about four o'clock, Evans had 
a premonition, only he called it a hunch, that the 5077 
wasn't doing so well. “Say, if all the engines were like 
the 5077. we could throw away our watches and run 
trains by the calendar," the dispatcher said sarcastically. 

"Not doing so good?" Evans asked. 

“Going to have to cut her out at Sanford,” the dis- 
patcher said accusingly. 

When the 5077 came in on the local the next day, 
Evans shuddered at the sight of the big locomotive. He 
resolved then and there to not run the engine again until 
the trouble was corrected. 

The rapidly accumulating file of letters, traingrams, 
and wires about the engine were enough to remind him 
in case he forgot. 

He called Barton to the office. “I want you to find 
out what's wrong with the 5077,” Evans told the boiler- 
maker. ‘‘From what the engineers say, the trouble is it's 
just not steaming. I’ve examined pistons and valves. 
They're in good shape. We tested the units and dry 
pipe, so it must be combustion. I want you to stay 
with it until you find the trouble." 

The boilermaker went back to the roundhouse. He 
climbed up in the cab of the 5077 and sat down on the 
fireman's seat box to ponder over the situation. 

Barton was confident that none of the usual troubles 
was causing the 5077 to not steam. But what was it? 
As he sat thinking he moved the handle of the firing 
valve back and forth. 

Just before noon the dispatcher called the roundhouse 
office. “I want an engine for a special at 3:15, a good 
engine," the dispatcher added. 

"What kind of special?" Evans asked. 

"Race horses from California. They were going an- 
other route and changed to the S. P. & W. The owners 
are with them and in a hurry. It'll take a 5000.” 

“TI call you back," Evans groaned. There wasn't a 
good 5000 in the house. The only one that should be 
in condition to go was the 5077. 

He decided to look them over, even though he knew 
the condition of every locomotive in the roundhouse. 
When the foreman reached the 5077 there was no one 
around the engine. He went in search of Barton. 

"What's the matter? Did vou give up on the 5077?" 
he asked the boilermaker. 

“No—finished.” 
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"Hope so," Evans commented fervently. 
to have an engine that's in good shape." 

"Take the 5077," Barton suggested. 

“Reckon it'll run? What did you find?" 

“I think it will go. -If you don't mind, I'll tell vou 
what I found aíter it makes a trip." 

“I haven't got time for riddles,” Evans said, "but 
I'm going to run the 5077 on a hot-shot special. lt had 
better go!” 

About five o'clock, Evans called the dispatcher and 
asked how the 5077 was doing. 

"Running like a bat out of hell!" the dispatcher said. 

Evans went to the roundhouse and found Barton. 
“What did you do to the 5077? She runs like a new 
engine." 

*Well, after looking over all the big things I decided 
to look at the little ones. The handle on the firing valve 
had slipped on the shaft and it didn't open the oil valve 
wide open. I don't see why some one didn't notice it 
before," Barton added. 

*Neither do I. It would have saved me a lot of trou- 
ble if they had." 


“Ive got 


Locomotive Boiler 
Questions and Answers 


(Continued from page 193) 


place. The applicator is then removed and the sleeve 
welded all around. 

The applicator is made of a round bar of suitable 
length and threaded at one end to suit the tapped stay- 
bolt hole in the crown sheet. A handle is secured to the 
opposite end for engaging the applicator in the crown 
sheet and a washer, the outside diameter of which is 
threaded to engage the staybolt-cap threads of the sleeve. 
is free to move along the applicator. The body of the ap- 
plicator is threaded and a hand screw is applied thereor. 
'The use of the sleeve applicator assures the correct 
alinement of the sleeve and bolt and at the same time 
holds the sleeve securely in the counterbored seat in 
the plate. 

Sleeves are also applied without the use of an appli- 
cator by applying the bolt and sleeve together, drawing 
the bolt down in the sleeve; the bolt holds the sleeve 
in the counterbored seat in the wrapper sheet. With 
this method all bolts and sleeves are applied, the face of 
the sleeves lined up with the wrapper sheet and the 
sleeves then welded all around. 


How Do Steam Dryers Function 
And Why Are They Used? 


Q.—Why are steam dryers used on locomotive boilers and 
how do they function?—B. J. B. 


A.—Steam dryers are used on locomotive boilers to 
separate the water from the steam before it passes to the 
superheater. Due to the high water level carried on 
modern boilers, which generally have low domes, the 
steam is saturated with water when passing into the 
bootleg or dome throttle. Tests have shown that for each 
per cent of water, by weight, that is carried over into 
the superheater with the steam, there is a drop of about 
17 deg. in superheater. In large locomotives the carry- 
over of moisture into the superheater is from 5 to 10 
per cent. 

The steam dryer is usually located in the dome and 
takes the place of the conventional bootleg at the end 
of the dry pipe. Some types of dryers are incorporated 
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as part of the throttle valve. There are various makes of 
steam dryers on the market, each using its own prin- 
ciple of removing the water from the steam. One method 
is to enter the steam into the dryer, which consists of 
fixed turbine-shaped vanes arranged within the body of 
the dryer, causing the entering steam to be whirled 
around at high velocity with the result that the water is 
centrifugally separated against the sides, ejected through 
the outlets, and returned to the boiler. 

Another method is to enter the steam into the dryer 
through circumferential radial slots in the outer wall of 
a cylindrical shape dryer, the slots being so shaped as to 
divert the direction of the steam. The steam is then 
passed through another series of radial slots in a second 
cylindrical wall, abruptly changing the direction of the 
steam flow; the steam then passes into a third chamber 
through protruding cone-shaped nozzles in the outside 
wall of the inside chamber. These successive actions pro- 
duce powerful tangential and turbulent impact and in- 
ertia effects that separate the water from the steam. 


When to Test Staybolts 


Q.—Should the staybolts of a locomotive boiler be hammer 


tested when the boiler is empty or when under pressure?— 
H. V. D. 


A.—Either method is acceptable; however, there are 
certain circumstances which determine whether the test 
shall be made with the boiler under pressure or with the 
boiler empty. 

The Master Boiler Makers’ Association recommends 
that it is practical to hammer test staybolts while the 
boiler is under hydrostatic or air pressure. However, 
this cannot be successfully done at monthly inspections 
in enginehouses or when the engine is undergoing 
classified repairs; therefore, it is recommended that stay- 
bolts be hammer tested under these conditions with the 
boiler empty. In the enginehouse, the test should be 
made just as soon as the boiler is empty of the hot 
water and while the firebox is somewhat expanded. In 
the backshop, when the engine is undergoing classified 
repairs, the staybolts should be hammer tested and in- 
spected from the interior of the boiler, and all defective 
bolts renewed, when repairs to the boiler are completed 
and hydrostatic pressure applied. All staybolts should 
be hammer tested again while the boiler is under pres- 
sure. 

Provisions for staybolt testing, as given in the I. C. C. 
laws, rules and instructions for inspection and testing of 
steam locomotives and tenders and their appurtenances, 
are as follows: 

“21. Time of testing rigid bolts—All staybolts shall 
be tested at least once each month. Staybolts shall also 
be tested immediately after every hydrostatic test. 

"22. Method of testing rigid bolts—The inspector 
must tap each bolt and determine the broken bolts from 
the sound or the vibration of the sheet. If staybolt tests 
are made when the boiler is filled with water, there must 
be not less than 50 lb. pressure on the boiler. Should 
the boiler not be under pressure, the test may be made 
after draining all the water from the boiler, in which 
case the vibration of the sheet will indicate any unsound- 
ness. The latter test is preferable. 

“23. Method. of testing flexible staybolts with caps— 
Except as provided in paragraph (b) all staybolts hav- 
ing caps over the outer ends, shall have the caps re- 
moved at least once every two years and the bolts and 
sleeves examined for breakage. Each time the hydro- 
static test is applied the hammer test required by rules 
21 and 22 shall be made while the boiler is under hydro- 
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static pressure not less than the allowed working pres- 
sure. 

"(b) When all flexible staybolts with which any boiler 
is equipped are provided with a telltale hole not less 
than 94$ in. nor more than 745 in. in diameter, ex- 
tending the entire length of the bolt and into the head 
not less than one-third of its diameter, and these holes 
are protected from becoming closed by rust and cor- 
rosion by copper plating or other approved method, and 
are opened and tested each time the hydrostatic test is 
applied, with an electrical or other instrument approved 
by the Bureau of Locomotive Inspection, that will posi- 
tively indicate when the telltale holes are open their en- 
tire length, the caps will not be required to be removed. 
When this test is completed, the hydrostatic test must be 
applied and all staybolts removed which show leakage 
through the telltale hole. 

“The inner ends of the telltale holes must be kept 
closed with a fire-proof porous material that will exclude 
foreign matter and permit leakage of steam or water, if 
the bolt is broken or fractured, into the telltale hole. 
When this test is completed the ends of the telltale holes 
shall be closed with material of different color than that 
removed and a record kept of colors used." 


Cobalt-Chromium-Tungsten 
Alloy Cutting Tools 


Haynes Stellite Company, Kokomo, Ind., is now offer- 
ing a cobalt-chromium-tungsten alloy for metal-cutting 
tools. The alloy, which is known as Haynes Stellite- 
2400, was designed to provide greater edge strength, 
operate with economical tool life at even higher speeds 
than Haynes Stellite J-metal, with no reduction of feeds 
and depths of cut. These alloy cutting tools are marketed 
in a variety of sizes of solid square and rectangular tool 


Rough and finish facing, and boring high-chromium steel with a 
Haynes Stellite-2400 tool bit 


bits, welded-tip tools, milling cutter blades, and special 
small tools to suit requirements. This alloy is said to 
have shown marked superiority over tools previously 
used, including J-metal, and has proved suitable and 
economical for roughing and finishing cast and forged 
steels ; nitrided, stainless, and other alloy steels ; cast iron 
and malleable iron. Speeds and feeds recommended for 
its use are from 10 to 50 per cent in excess of those 
at which J-metal is now being operated. 

Haynes Stellite-2400 can be ground either by hand or 
by machine. While cutting, edges should be supported 
as much as possible, depending upon the operation. The 
strength of the alloy is such that, in some cases, allow- 
able clearance angles are as great as those used with 
high-speed steel tools. It is not possible to give definite 
cutting or clearance angles, as every job must be treated 
individually to determine the best operating conditions. 

(Turn to next left-hand page) 
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THE GUIDE BOOK 
of an INDUSTRY 


The fundamental basis of any properly organized inspection system is a standard 
set of stringent manufacturing specifications carefully covering the processes of 
manufacture, fixing definite limitations and tolerances and requiring instrumental 
control and tests necessary to prove the required quality of the product. 

The A. M. C. C.W. specifications are so written. Furthermore, they are always 
subject to revision and further restrictions as new and improved processes are 
developed by our well-organized RESEARCH DEPARTMENT in the course of 
our efforts to make “Every Wheel As Good As The Best.” 


Sas i a 


ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 


445 N. Sacramento Blvd. Chicago, ll. — .. 230 Park Avenue, New York 


High Spots in 


Railway Affairs... 


Railroad Leader Retires 


A rugged and colorful personality re- 
tired from railroad service on March 31, 
when Leonor F. Loree, president of the 
Delaware & Hudson for very nearly 31 
years, resigned because of failing health 
as he neared his eightieth birthday. A 
thinker, a fighter, and thoroughly experi- 
enced in practical railroading, he made an 
unusually large contribution to economic 
progress. Trained as a civil engineer 
he slipped over into the operating depart- 
ment in which he advanced rapidly. Presi- 
dent for three years of the Baltimore & 
Ohio, and then of the Rock Island Com- 
pany, he became president of the D. & H. 
in 1907. Almost coincidentally with his 
long D. & H. service, he was chairman 
of the Kansas City Southern. Railroad 
mechanical men appreciate his keen under- 
standing of their technical problems. Un- 
der his sponsorship the D. & H. has led 
the field in experimentation with high 
steam pressures locomotive boilers. Greatly 
interested in the simplification of locomo- 
tive and car design, he could tell the exact 
number of parts in the latest D. & H. 
equipment. Regarded by some as an op- 
ponent of organized labor, he went far be- 
yond most railroad officers in attempting to 
insure continuity of employment and social 
security. 


Train Limit Bill Buried 


On March 31 the House Committee on 
Interstate and Foreign Commerce, after 
long and extensive hearings, voted 14 to 
7 against reporting the bill to limit freight 
trains to 70 cars. It will be recalled that 
the railroad world rubbed its eyes in 
amazement on July 26, 1937, when the 
United States Senate, without having held 
any hearings by its Interstate Commerce 
Committee, unexpectedly passed the bill 
without a record vote. In the hearings 
recently held by the House Committee, 
railroad labor representatives argued that 
the shorter trains could be operated with 
greater safety and would develop more 
traffic; they soft pedaled on the "make 
work" argument. Railroad managements, 
on the other hand, insisted that fewer 
trains of longer length could be operated 
with greater safety and far more eco- 
nomically. Reduction to a maximum of 
70 cars would demoralize freight traffic 
and increase the annual operating costs by 
$100,000,000 and would require additional 
capital expenditures of one-half billion dol- 
lars for rearrangement of facilities. 
Moreover, several billions of dollars in- 


199 


vested in recent years to make possible the 
safe and expeditious handling of the longer 
trains, would be practically wasted. 


I. C. C. In Wrong Again 


Continued poor business conditions and 
the resulting low freight car loadings, on 
top of the action of the Interstate Com- 
merce Commission in granting only a small 
part of the freight rate increase requested, 
have placed the railroads in a most hazard- 
ous position, Denial of the passenger fare 
increase on the eastern railroads has not 
simplified the situation. The Interstate 
Commerce Commission is being widely 
criticized for overstepping its bounds and 
usurping managerial functions; indeed, this 
was even emphasized in one of the dissent- 
ing opinions of an Interstate Commerce 
Commissioner in the eastern passenger rate 
decision. President Roosevelt himself, in 
his message to Congress, suggested that 
the Interstate Commerce |. Commission's 
"purely executive" powers "are in all prob- 
ability unconstitutional.” “It would seem,” 
he said, "to be part of common sense to 
place all executive functions relating to all 
transportation in one federal department— 
such as the Department of Commerce, the 
Department of the Interior, or some other 
old or new department. At the same time 
all quasi-judicial and quasi-legislative mat- 
ters relating to all transportation could 
properly be placed under an independent 
commission—a reorganized I. C. C. And 
such action would be highly constitutional." 


The President Side Steps 


Considering the widespread publicity given 
to the fact that the President was hold- 
ing conferences on the railroad ques- 
tion with various interested parties, and the 
fact that a railroad committee, consisting 
of Interstate Commerce Commission Chair- 
man Splawn and Commissioners Eastman 
and Mahaffe, rushed their report to him 
at Warm Springs, considerable surprise 
was expressed at the fact that he merely 
bundled up the committee's report with 
various comments from different people 
and passed it on to Congress on April 11, 
with no recommendations and a statement 
that, "Until it has been possible for the 
Congress to make any and all studies for 
a permanent solution of the railroad prob- 
lem, some immediate legislation is, I be- 
lieve, necessary at this session, in order 
to prevent serious financial and operating 
difficulties between now and the conven- 
ing of the next Congress.” 


Must Face the Music 


Critics. have accused railway officials of 
whining when they have pleaded their case 
for relief from unfair competitive condi- 
tions and regulation. The Administration 
and Congress have had so many other 
pressing problems on their hands that they 
have practically marked time in consider- 
ing the railroad situation, or, as in the case 
of the Interstate Commerce Commission, 
have turned a deaf ear to the necessities 
of the carriers. The "recession," however, 
has put the "fat in the fire" and something 
must he done! What it will be is not 
apparent as we go to press. The Con- 
gressional leaders are calling conferences 
and the railway executives are very much 
on the jump trying to find solutions to take 
care of the immediate necessities. Any 
long time measures are so controversial 
that only slow progress may be expected, 
with all the other troubles in which the 
nation finds itself. Such immediate reme- 
dial suggestions as have thus far been 
made by those in high governmental and 
political positions are picayune. They 
must "face the music," however, and action 
must be taken without delay if anything 
is to be done by the present Congress. 


Concerning Wages 


Following a conference between railway 
executives and labor leaders after the 
President sent his message on the railroad 
emergency to Congress, George M. Harri- 
son, president of the Railway Labor Ex- 
ecutives Association, stated: “The carriers 
asked us to discuss a wage reduction and 
we replied, *Hell, you are not going to get 
anything out of us. We won't give them 
the whiskers from yesterday's shave." J. 
J. Pelley, president of the Association of 
American Railroads, after the refusal oí 
the labor leaders to consider a voluntary 
wage cut said, "There is just one thing 
about it. We have got to have more for 
what we do and pay less for what is done 
for us. A reduction of wages is necessary. 
If the labor unions would talk about a 
voluntary reduction it would only be until 
times get better. If we are forced to use 
the Labor Act machinery, we will formally 
request a reduction" What would the 
public think, if in the argument on wages. 
the actual facts were blazoned forth as to 
the gross injustice to the railroads and the 
public of some of the wage rules of the 
engine and train service employees? Is 
there any better time for a frank discus- 
sion of these facts? 
(Turn to next left-hand page) 
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will provide 
any train speed 
you can use 


Modern Super-Power Steam locomotives remove the 
limitation of speed due to motive power, and safely 
permit any train speed made possible by other operat- 


ing characteristics. 


With high speed the steam locomotive also combines 


flexibility of safe train operation, comfort, and low cost. 


Without introducing any unproved elements the 
Super-Power Steam locomotive alone provides all 


requirements of high speed passenger service. 


Pun 3 


LIMA LOCOMOTIVE WORKS@@tR IET i INCORPORATED, LIMA, OHIO 


Equipment Repair Programs 


The Chicago Great Western has placed 
an order with the Pullman-Standard 
Car Manufacturing Company for repairs 
to 27 box and automobile cars. 

The Lehigh Valley has received per- 
mission from the Interstate Commerce 
Commission to borrow $778,000 for repairs 
to equipment, including 1,460 steel coal 
cars. 


Shop Improvements 


Chicago & North Western—The Chi- 
cago & North Western will restore its 
shops at South Pekin, Ill, which were de- 
stroyed by the tornado that swept through 
this vicinity on March 30. Damage to the 
shops and other property of the railroad is 
estimated at $100,000. 

Western Pacific—A contract for the 
construction of an extension to this com- 
pany’s locomotive repair shop at its gen- 
eral shops at Sacramento, Cal., has been 
awarded to Fred J. Early, Jr., San Fran- 
cisco, Cal. The new building, of steel and 
concrete, will be 150 ft. by 300 ft., and is 
part of a project for the improvement of 
the general shops which calls for an ex- 
penditure this year of approximately $460,- 
000. 


Century Schedule to be Reduced 
One-Half Hour 


A REDUCTION of 30 min. in the schedule 
of the Twentieth Century Limited of the 
New York Central, operating between Chi- 
cago and New York, will be made on June 
15, when new streamline steam-operated 
trains will be placed in service. 

Because the new Century, an all-room 
train, will carry no Boston service, a new 
train, to be known as the “New England 
States” will be inaugurated between Chi- 
cago & Boston on June 15. It will be an 
all-Pullman train of standard Pullman 
equipment with sections, bedrooms, com- 
partments, drawing-rooms and lounge fa- 
cilities. 


Testing Laboratory Named After 
Prof. Talbot 


On April 21 the Materials Testing Lab- 
oratory at the University of Illinois, Ur- 
bana, Ill, became known as the Arthur 
Newell Talbot Laboratory, in honor of 
Arthur N. Talbot, professor emeritus of 
the university, who is widely known in the 
railroad field for his investigations of vari- 
ous railroad engineering problems, particu- 
larly stresses in track. This new honor 
was conferred on Prof. Talbot “for those 
brilliantly active years as a teacher and 
investigator which have contributed so 
much to the University of Illinois and to 
the engineering profession.” 
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**Men Make Steel^ 


A NEW four-reel film of steel making, 
in technicolor and sound, was shown at 
a preview at the Waldorf-Astoria Hotel, 
New York, on April 13 by the United 
States Steel Corporation. It is entitled 
“Steel—Man’s Servant." The color film, 
which strikingly brings out the spectacu- 
lar quality of steel-mill operations, carries 
the story from the open-pit mines on the 
Missabe Range, down the Great Lakes to 
the ore-unloading docks, and thence 
through the operations of steel making and 
the production of the various finished prod- 
ucts of the industry. A one-reel version in 
technicolor was also shown at the preview. 
This carries the audience over the same 
ground as the longer film, but with the 
pictures confined to the more dramatic 
phases of the operations. Both films deal 
with the human factor in the making of 
steel as well as with the spectacular me- 
chanical operations. 

The films were produced by Roland Reed 
Productions which maintained a movie 
crew of 21 photographers, technicians and 
electricians on location for a 10-weeks’ 
period. The R. C. A. sound system was 
used. The story accompanying the pic- 
tures is told by Edwin C. Hill. The musi- 
cal score was recorded under the direction 
of Robert Armbruster, Vittorio Giannini 
being the musical consultant. 


NEWS —— 


Both films are intended for educational 
and entertainment purposes. A consider- 
able demand for the longer film has al- 
ready developed in the moving picture 
houses of steel-mill towns. The United 
States Steel Corporation has also produced 
16 mm. black-and-white films which deal 
at greater length with the technique of 
the various operations. These are intended 
for use in schools and colleges. 


Broadway, Carrying New Cars, 
to Make Sixteen-Hour Run 


THE Pennsylvania's Broadway Limited, 
carrying new equipment, will run between 
New York and Chicago in 16 hours, effec- 
tive June 15, reducing the New York-Chi- 
cago schedule by 30 minutes in both direc- 
tions. The newly designed Pullman cars, 
the features of which were announced by 
the road in the Spring of 1937, are now 
being turned out of the Pullman shops in 
Chicago. All sleeping cars of the new 
Broadway will be exclusively of the pri- 
vate room type. 

The new equipment was designed joint- 
ly by engineers of the railroad and the 
Pullman Company, in collaboration with 
Raymond Loewy, industrial designer. The 
new cars will be placed not only on the 
Broadway but will also be used to re-equip 
partially the east and west bound General 

(Turn to next left-hand page) 


A scene from “Men Make Steel" —4A wheel formed in a 10,000-ton hydraulic press 
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THREE CONDITIONS 


that modern locomotives must meet 
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These considerations have brought a new ap- 
proach to the design of high-speed passenger 
locomotives. » » » The cylinders, pressure and 
driving wheels have been proportioned for the 
work to be done at the road speeds, using as 
few drivers as practical. » » » Leading and 
trailing trucks carry the remainder of the loco- 
motive structure. » » » To restore the design 
to a proper balance, the deficiency in starting 


power is supplied by, using The Locomotive 


Booster to put idle trailer weight to work. 
» » » This insures minimum number of driving 
axles and minimum weight on drivers, resulting 


in a locomotive that is easier on track. » » » 


Franklin parts fit — in applying them there is no labor cost for fitting. They are built to original 
dimensions of carefully selected materials — they avoid road failures and excessive maintenance. 


between New York and Chicago; the Lib- 
erty Limited between Washington, D. C., 
and Chicago; and the Spirit of St. Louis, 
between New York and St. Louis, Mo. 


Upward Trend of Fuel Costs 
Shown in Study 


THE continued decrease in unit fuel con- 
sumption and increase in unit fuel costs 
is clearly indicated in the accompanying 
table which has been developed by the 
Railway Fuel & Traveling Engineers’ As- 


Fuel Performances and Costs in Freight 
and Passenger Road Service, Class I 


Railways 
Per cent 
increase or 
decrease, 
Jan- February, 1938, 
uary, compared 
1938 1938 1937 with 1937 
Coal per 1,000 gross 
ton-miles, lb. ... 127.0 125.0 130.0 -3.84 
(including loco- 
motive and tender) 
Fuel cost per 1,000 
gross ton - miles, 
CONS: cel oa 18.05 17.77 16.89 45.21 
(including loco- 
motive and tender) 
Coal per passenger- 
train car-mile, Ib. 16.1 15.9 16.4 -3.05 
Fuel cost per pas- 
senger - train car- 
mile, cents . 2.28 2.26 2.15 45.12 
Average cost of fuel 
per equated net 
ton (coal equiva- ri 
IEN iicesscsss 2.84 $2.85 $2.62 +8.78 


sociation, from data issued currently by 
the Interstate Commerce Commission, Bu- 
reau of Statistics. Fuel figures for Janu- 
ary and February, 1938, and a comparison 
with February, 1937, are given in the table. 

With gross ton mileage for February, 
1938, reduced 22.2 per cent below Febru- 
ary, 1937, values, passenger-train car mile- 
age reduced about 2.5 per cent and better 
unit fuel performance this year in both 
classes of service, the total cast of fuel 
and power consumed by the Class I rail- 
ways at $19,840,000 was only 13.6 per cent 
lower than in February, 1937, because of 
the increase of 8.78 per cent in the price 
per equated net ton (coal equivalent). 
Curtailment of the volume of business has 
occurred principally in the commodities 
that permit slower movement in heavier 
trains, and has been accompanied gener- 
ally by the reduced average engine loads 
resulting from the movement of a greater 


F. B. Ernst, vice-president of the Amer- 
ican Steel Foundries, Chicago, has been 
elected a director. 

^ 


Hernert H. Morritt, Hill building. 
Washington, D. C. has been appointed 
southern district manager for The Rails 
Company, New Haven, Conn. 


* 


Iron & STEEL Propucts, Inc., Chicago, 
has discontinued its New York sales office, 
and will handle business in that territory 
from Chicago. 
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proportion of light commodities at higher 
speed. 

The improvement in the unit consump- 
tion of fuel, notwithstanding the handicap 
of the drastic reduction in the volume of 
traffic and the change in its character, must 
be considered a creditable development. 


Arch-Bar Cars Will Earn Rentals 
Until July 1 Deadline 


THE Association of American Railroads 
on March 31 issued a ruling whereby 
freight cars equipped with arch-bar trucks 
will continue to earn regular per diem and 
mileage payments until July 1, the effective 
date of the order prohibiting the use of 
such cars in interchange service. When the 
A. A. R. last November extended the dead- 
line from January 1 to July 1 it also pro- 
vided that "after April 1, 1938, mileage or 
per diem shall not be paid car owners for 
cars equipped with arch-bar trucks." 

The March 31 ruling lifts the latter pro- 
viso; the July 1 deadline remains un- 
changed. Meanwhile the supplement to the 
mileage tariff which proposed to cut off 
payments on April 1 has been withdrawn. 


Data on the arch-bar truck situation 
given in the latest annual report of Direc- 
tor W. J. Patterson of the Interstate Com- 
merce Commission's Bureau of Safety, es- 
timated that, had the order become effec- 
tive on January 1, the number of cars tem- 
porarily prohibited in interchange in the 
U. S. would have been "less than 150,000." 


No Mechanical or P. & S. 
Meetings This Year 


Decisions have been reached by the gen- 
eral committees of the Mechanical Divi- 
sion and the Purchases and Stores Divi- 
sion, A. A. R., to hold no annual meetings 
this year. Business conditions and neces- 
sity for the railroads and the A. A. R. to 
curtail expenses to the greatest possible 
extent are given as the reasons for the 
action. Committee reports containing defi- 
nite recommendations will be considered 
by the general committee of each division 
and reports requiring further action will 
be subject to letter ballot vote and formal 
approval by each division at its next an- 
nual meeting. 


New Equipment Orders and Inquiries Announced Since 
the Closing of the April Issue 


LOCOMOTIVE ORDERS 


Company No. of locos. Type of loco. Builder 
Canadian Pacific ............-5 10*  2-10.4 Montreal Loco. Wks. 
Chilean State Railways......... 7 4-8-2 , Baldwin Loco. Wks. 
Southwest Missouri ........... 2 30-ton gasoline f Plymouth Loco. Wks. 
Warrior River Terminal........ 1 900-hp. American Loco. Wks. 
Freicut-Car ORDERS 
Road No. of cars Type of car Builder 
Mathieson Alkali Works, Inc.... 3 50-ton transport American Car and Foundry Co. 
FREIGHT-CAR INQUIRIES 
General Chemical Co............ 7-10 70-ton covered hopper — ............... s.l 
Mathieson Alkali Works, Inc.... 3-5 40-ton: tank O° oc sel IH EROR Pn ed 
Pittsburgh Plate Glass Company 1 10,000-gal. tank —— T sss eo yo s 
Southern Railway ............. 3,000 40-ton box 
250 40-ton stock .. cee ee 
200 SO-ton furniture kee eee 
1,000 50.ton D. B. gondola — .. ........... 
500 50.ton gondola — .  ................ ee 
25 70-ton gondola — . .. ...... VE ich Motta AP URS 
25 70-ton flat DEOR CREME UM 
PAssENGER-Car ORDERS 
Road No. of cars Type of car Builder 
Pullinam eoim ARRDILI VER 1 Sleeper t Pullman-Std. Car Mfg. Co. 
PASSENGER-CAR INQUIRIES 
Southern. v taste tee ES $o A EE A O O salaried RANA St dalam alas edere 
* T-1-b cla s. These locomotives are for service on passenger trains between Calgary. Alta.. and 


Revelstoke, B. C. 


They will be semi-streamline and will use oil as fuel. 


They are in addition to the 


orders for 25 locomotives reported in the April issue. 


+ Mechanical drive. 


One of these locomotives is to he placed in service between Webb City, Mo.. 


and the Prosperity and Duenweg areas and one between Baxter Springs and Picher. 


t Roomette Car No. 2; to contain 18 rooms. 


$ Purchase of four Die el-electric passenger units contemplated. 
P 


determined. 


Supply Trade Notes 


Tug J. G. Britt Company has moved 
its St. Louis, Mo., office from 1558 South 
Vandeventer avenue to 705 Olive street. 
This office is in charge of R. S. Hood, 
Jr., district sales manager. 


* 


Tur Corumpra MacuHine Toor Com- 
pany, Hamilton, Ohio, has purchased all 
the Long & Allstatter records, drawings, 
blue prints and patterns, and is prepared 
to furnish new improved design plate and 
structural steel machinery such as punches, 
shears, etc. 


Type of car not yet definitely 


J. S. GAMMEL, eastern railway sales rep- 
resentative of the National Carbon Com- 
pany, Inc. has been transferred to the 
general sales department of the Evertional 
Carbon Company, Inc, with headquarters 
at New York. 


* 


A. J. EnraAcHER has been appointed dis- 
trict manager of the J. G. Brill Company, 
in charge of a newly created sales terri- 
tory comprising Maryland, Pennsylvania 
and southern New Jersey. Mr. Erlacher's 

(Turn to next left-hand page) 
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WOULD YOU SPEND. 


vos 


TO SAVE. 


You accept locomotive arches as a matter of 
course; as a fundamental in locomotive design. 
But the Arch can only give you the full economy 
when each course and each arch brick is in place. 
Paring down the arch in an effort to save $1.00 
costs you $10.00 for the extra fuel wasted by the 
shortened arch. 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


MECHANICAL ENGINEER 


These proportions have been established by re- 
peated tests on various types of motive power. 
So against any *'saving" in arch brick expense by 
cutting down the arch, mark up $10.00 on the 
loss side of the ledger. 


There’s More To SECURITY ARCHES Than Just Brick 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists 
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headquarters are at Philadelphia. W. M. 
Horsell, district’ manager at Philadelphia, 
retains the sales territory comprising Met- 
ropolitan Philadelphia, Chester, Pa., Wash- 
ington, D. C., Baltimore, Md., and the 
states of Delaware and Virginia. 

* 


ALLEN W. Morton has been elected a 
vice-president of the Koppers Company. 
Mr. Morton will continue in charge of 
Koppers American Hammered Piston 
Ring Division, at Baltimore, Md., where 
he has been general manager. 

* 


Moxie S. GeEorcE, assistant district 
sales manager of the Inland Steel Com- 
pany, with headquarters at Milwaukee, 
Wis., has been appointed assistant manager 
of sales of the flat rolled steel division, 
with headquarters at Chicago. 

* 

D. J. CRowrEv, formerly special repre- 
sentative of Hubbard & Company, Pitts- 
burgh, Pa., with headquarters at Chicago, 
has organized the Universal Spring Wash- 
er & Supply Company, 6 North Michigan 
avenue, Chicago, to manufacture and sell 
the Universal spring washer, heretofore 
sold by Hubbard & Company. 

* 

Tue ALLOYS DEVELOPMENT CORPORATION 
of New York, with offices in the Interna- 
tional Building, Rockefeller Center, New 
York, has been formed as a successor to 
the U. S. Rustless Steel & Iron Corpora- 
tion. Frederick D. Foote and Dr. Beram 
D. Saklatwalla are associated in this en- 
terprise. Mr. Foote, as president of the 
new corporation, will devote his entire time 
to the development and promotion of the 
low-cost, weight-saving steels whose use 
he initiated while railroad industry execu- 
tive in the commercial office of the United 
States Steel Corporation. The association 
of these two men brings together the metal- 
lurgist whose work with chromium-copper 
steels pointed the way to Cor-Ten, a prod- 
uct developed by United States Steel Cor- 
poration research, and the commercial ex- 
ecutive of that corporation who early 
recognized the important role which this 
steel and others of its kind seemed des- 
tined to play in industry. 

The Alloys Development Corporation 
holds patents in many  steel-producing 
countries, controlling a number of low 
chromium-copper alloys. It will be the 
aim of the newly organized corporation to 
develop and promote new materials for 
industrial and structural uses throughout 
the world. Other members of the board 
of directors include Edwin Hodge, Jr.. 
president of the Pittsburgh Forgings Com- 
pany, and Carl W. Ehni, vice-president of 
the Peoples-Pittsburgh Trust Company, 
both of Pittsburgh, Pa. 

Frederick D. Foote was born in Flint, 
Mich., and began his business career in 
the inspection department of the Buick 
Motor Company. A year later, in 1908, 
he was appointed chief inspector of one 
of the plants of the Weston Mott Com- 
pany, maker of front and rear automobile 
axles, since acquired by the General Mo- 
tors Corporation. In 1911 he went to De- 
troit to engage in home designing and 
construction, but shortly thereafter became 
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associated with the Greenville Steel Car 
Company of Greenville, Pa., at that time 
a maker of front and rear automobile ax- 
successively 


les. He served with this 


F. D. Foote 


company as purchasing agent, secretary 
and treasurer, and president. His contact 
with the railway equipment industry start- 
ed when the Greenville Steel Car Com- 
pany became interested in the repair and 
building of steel freight cars. This com- 
pany became a subsidiary of the Pitts- 
burgh Forgings Company in 1930, and Mr. 
Foote was elected president of the latter 
company in April, 1932. In 1933 he went 
with the United States Steel Corporation. 

Dr. B. D. Saklatwalla was born in Bom- 
bay, India, in July, 1881. He studied at 
the University of Bombay, obtaining the 
degree of bachelor of science in chemistry 
in 1901. Later he attended the University 
of Berlin, in Germany, and the Royal Poly- 
technicum at Charlottenburg, from the 
latter of which he obtained the degree of 
chemical and  metallurgical engineer in 
1906. He was awarded the degree of doc- 
tor of engineering in 1908. In 1907 he 
was elected a Carnegie research scholar 


Dr. Beram D. Saklatwalla 


by the Iron and Steel Institute of Great 
Britain and awarded a grant for conduct- 
ing research on the effect of phosphorus 
in steel. In 1908 Doctor Saklatwalla left 
Germany for the United States and in 
1909 became associated with the American 
Vanadium Company, developing the alu- 
mino-thermic reduction process and later 


the electro-thermic reduction process for 
the smelting of vanadium ores. He became 
general superintendent of the American 
Vanadium Company and occupied the same 
position with its successor, the Vanadium 
Corporation of America, advancing to the 
position of senior vice-president and di- 
rector of this corperation, which he filled 
until October, 1935, when he formed the 
U. S. Rustless Steei & Iron Corporation. 
In 1924 Dr. Saklatwalla was awarded the 
Grasselli Medal by the Society of Chemic- 
al Industry for his research work in 
chromium-copper corrosion-resisting steels. 


CuanLEs L. Brown, western sales man- 
ager of the Locomotive Equipment Divi- 
sion of Manning, Maxwell & Moore, Inc., 
New York, has retired at his own request, 
after 32 years of service. Mr. Brown be- 
gan work with Manning, Maxwell & 
Moore in Chicago, on July 1, 1906, as the 
company's only representative for the west 
and mid-west. Under his guidance, a sales 
organization was developed for this sec- 
tion and he became western sales manager. 
Robert Watson succeeds Mr. Brown as 
western sales manager of the Locomotive 
Equipment Division, with office in the Field 
building, Chicago. Mr. Watson was for- 
merly with the Waugh Equipment Com- 
pany, the Erie Railroad and the American 
Locomotive Company. 

* 

Tue AMERICAN Car AND FOUNDRY 
Company has moved its St. Louis, Mo., 
office from 1558 South Vandeventer ave- 
nue to 705 Olive street. 

* 


Tue TRANE Company, La Crosse, Wis., 
manufacturers of heating, cooling and air- 
conditioning equipment, have leased space 
at Bush terminal in New York City for 
warehousing and assembly facilities, which 
will be under the management of the Trane 
New York office, 250 East 43rd street. 


* 


Joun S. LEMLEYy, vice-president and a 
director of the T-Z Railway Equipment 
Company, Chicago, and the Morris B. 
Brewster Company, Chicago, with head- 
quarters at St. Louis, Mo., has resigned 
following the sale of his interest in both 
companies and will engage in the sale of 
railway supplies at St. Louis. He entered 
the railway supply business in 1915 in as- 
sociation with George F. Cotter of Hous- 
ton, Tex. In 1920 he became associated 
with the Charles R. Long Paint Company, 
Louisville, Ky., and the Viloco Railway 
Equipment Company and the Okadee Com- 
pany, of Chicago. Following the sale of 
his interest in these companies he pur- 
chased an interest in the T-Z Railway 
Equipment Company and the Morris B. 
Brewster Company on January 1, 1930. 
Mr. Lemley is a co-inventor of several 
products used by railroads. 

* 

THE UNITED States STEEL CORPORATION, 
at a meeting of its board on April 3, 
elected Edward R. Stettinius, Jr., as chair- 
man of the board, succeeding Myron C. 
Taylor, and Mr. Stettinius retired from the 
chairmanship of the finance committee. 
Edward M. Voorhees retired as vice-chair- 

(Turn to next left-hand page) 


Railway Mechanical Engineer 


May, 1938 RAILWAY MECHANICAL ENGINEER 39 


ee 
1 Ed et nd 


-—- 


" es nL TY rm t s e m ee m rr 


INE new streamlined locomotives of the 4-6-4 type have been completed 

for the Chicago and North Western to speed up the heavy passenger 

; trains between Chicago and Omaha. The trains in this service, usually consisting 
of 14 to 16 cars, have outgrown the capacities of the existing 4-6-9 engines which 


previously hauled them. 


i The new streamlined locomotives, attractively sheathed and painted to harmonize 
with the new cars also operating in this service, develop maximum possible power 
obtainable with three driving axles. 


© NEW POWER — NEW PROFITS. 


| 

k Weight on Drivers 216,000 pounds Diameter of Drivers 84 inches 
Weight of Engine 412,000 pounds Boiler Pressure 300 pounds 
Cylinders 95 x 99 inches Tractive Power 55,000 pounds 


( AMERICAN LOCOMOTIVE CON PAY 
moO CHURCH TRE TN VOR KN 


man of the finance committee and was 
elected chairman of that committee. Ben- 
jamin F. Fairless was re-elected presi- 
dent of the United States Steel Corpora- 
tion of New Jersey and becomes the 
chief administrative officer. Mr. Fairless 
is also president of the United States Steel 
Corporation of Delaware, the management 
corporation, with which the principal 
manufacturing subsidiaries have manage- 
ment contracts, with headquarters at Pitts- 
burgh, Pa. Philip R. Clarke, president of 
the City National Bank & Trust Company 
of Chicago, was elected a member of the 
board of directors to succeed E. J. Buting- 
ton, deceased. 


* 


THE Jones & LaucuriN. STEEL Corro- 
RATION, Pittsburgh, Pa. has appointed 
three new assistant general managers of 
sales; opened a new district sales office at 
Baltimore, Md., and made promotions and 
new appointments in several of its district 
sales offices. R. T. Rowles has been ap- 
pointed assistant general manager of sales 
and will supervise the general activities of 
the hot-rolled, cold-finished, wire-products, 
and warehouse-sales departments. He en- 
tered the service of Jones & Laughlin 
in 1912 and in 1925, was appointed manager 
of hot-rolled sales. W. H. Wiewel has 


General 


C. P. Van Gunny, engineer of tests of 
the Baltimore & Ohio at Baltimore, Md., 
is retiring after 46 years of service. 


J. H. McGorr, mechanical superintendent 
of the mechanical district, Eastern lines, 
of the Atchison, Topeka & Santa Fe at 
Shopton, Iowa, is retiring, at his own re- 
quest, after 35 years' service. 


EvcENE B. MirLEn, special inspector on 
the staff of George H. Emerson, chief of 
motive power and equipment of the Balti- 
more & Ohio, has retired. Mr. Miller had 
been in the service of the B. & ©. for 
over 51 years. 


J. P. Morris, mechanical assistant in 
the general office of the Atchison, Topeka 
& Santa Fe at Chicago, has been appointed 
mechanical superintendent of the Eastern 
mechanical district of the Eastern lines, 
with headquarters at Shopton, Iowa, to 
succeed J. H. McGoff. 


Ouiver C. CRoOM WELL, assistant to chief 
of motive power and equipment of the 
Baltimore & Ohio, with headquarters at 
Baltimore, has retired after 58 years of 
active service. Mr. Cromwell was born in 
Baltimore on August 29, 1860, and entered 
the service of the Baltimore & Ohio as 
an apprentice draftsman on July 1, 1878. 
He was mechanical engineer from 1900 
to 1918, when he became assistant to gen- 
eral superintendent of motive power and 
equipment. In February, 1921, he was ap- 
pointed assistant to chief of motive power. 
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heen appointed assistant. general manager 
of sales and will supervise the general ac- 
tivities of by-products and pig-iron, sheets- 
and-strip, tinplate, and tubular-products 
sales departments. He joined Jones. & 
Laughlin in 1935 as manager of sales of 
tubular. products and had previously en- 
tered the steel business in. 1910, with the 
Cambria Steel Company. H. J. Watt has 
been appointed assistant. general manager 
of sales and will have charge of New York 
City and the East, with general supervision 
over district sales offices in Boston, Mass., 
New York, Philadelphia, Pa., Atlanta, Ga., 
and the new district sales ctice in Balti- 
more. Since 1935, Mr. Watt has served as 
district sales manager at New York. He 
entered the steel business in 1912, in the 
Philadelphia othce of the Carnegie Steel 
Company and since 1925 has been in the 
service of Jones & Laughlin. Arthur 
A. Wagner, assistant manager of hot-rolled 
sales, has been appointed manager of hot- 
rolled sales, succeeding Mr. Rowles; John 
O'H. Anderson, assistant district sales man- 
ager at New York, has been appointed 
manager of sales, tubular products, succeed- 
ing Mr. Wiewel, and E. J. Dickson has 
been appointed assistant manager of sales, 
tubular products, at Pittsburgh. The fol- 
lowing have been appointed district sales 
managers: V. A. Jevon, at Baltimore, Md. ; 


Personal Mention 


'TuronokE Orsox, master mechanic, Chi- 
cago Great Western, Oelwein, Iowa, has 
been appointed superintendent motive 
power, succeeding H. W. Reinhardt, who 
has resigned. 


A. B. CorvirrE, superintendent of shops 
at Hillyard, Wash., for the Great North- 
ern, has been appointed superintendent of 
motive power at Spokane, Wash., succeed- 
ing A. B. Ford. 


W. R. HepeMAN, assistant to chief of 
motive power and equipment of the Balti- 
more & Ohio, at Baltimore, Md., has been 
appointed engineer of tests, with the same 
headquarters, succeeding C. P. Van Gundy. 


EpmuNnb E. CHAPMAN, engineer of tests 
of the Atchison, Topeka & Santa Fe, with 
headquarters at Topeka, Kan. has been 
appointed mechanical assistant to the as- 
sistant to the vice-president, with head- 
quarters at Chicago, succeeding J. P. Mor- 
ris. Mr. Chapman will continue to serve 
as engineer of tests. He was born on 
January 3, 1884, at Mankato, Kan., and 
was educated in the Concordia (Kan.) 
high school and at Purdue University, 
graduating from the course in mechanical 
engineering in 1907. After serving briefly 
with the Erie as a special apprentice, Mr. 
Chapman entered the service of the Santa 
Fe in December, 1909, as an assistant in 
the test department at Topeka. Following 
military service as captain and major in the 
ordnance department, he returned to the 
Santa Fe in June, 1919, as assistant en- 
gineer of tests, and became engineer of 
tests on March 1, 1921. 


John B. DeWelf, Philadelphia. Pa.; Ed- 
ward H. Hughes, St. Louis, Mo.; Thomas 
C. Ham, having been transferred from 
Philadelphia to Pittsburgh, to supervise 
the corporation's industrial training plan, 
J. B. Hungate having resigned. Assistant 
district sales managers have been appoint- 
ed as follows: H. R. Dorney, at Balti- 
more: Herbert B. Spackman, Philadelphia ; 
William. K. Breeze, New York; Hughart 
R. Laughlin, New York; F. B. Kittredge, 
boston, Mass, and Charles M. Mason, 
juffalo, N. Y. 


Obituary 


Haron A. Knapp, vice-president and 
gcneral sales manager of the Celotex Cor- 
poration, Chicago, died on March 24 at 
Waukegan, lll, of a heart ailment. 

e ` 
aons E. Braney, former president of 
the Osgood Bradley Car Company, Wor- 
cester, Mass., died on April 4, at the age 
of 78. while vacationing in Bermuda. The 
business was founded by his grandfather 
as a stage coach manufacturer in 1848, and 
later developed into the production of rail- 
road cars and trolley equipment. The com- 
pany was sold in 1930, and is now part of 
the Pullman-Standard Car Manufacturing 
Company. 


Master Mechanics and 
Road Foremen 


L. W. GoopricH, acting master mechanic 
of the Atchison, Topeka & Santa Fe at 
Chicago, has been appointed master me- 
chanic. 


J. P. DECKER, general locomotive and 
boiler inspector of the Chicago Great 
Western at Oelwein, Iowa, has been ap- 
pointed master mechanic at Oelwein to 
succeed. Theodore Olson. 


W. V. HINERMAN, assistant master me- 
chanic of the Cincinnati Division of the 
Chesapeake & Ohio, has been appointed 
master mechanic of the Hinton Division, 
with headquarters at Hinton, W. Va. The 
jurisdiction of the Hinton division had 
temporarily been in the hands of J. D. 
Davenport who is now master mechanic 
of the Clifton Forge Division. 


Car Department 


THomas H. RussuM, supervisor of pas- 
senger-car maintenance of the Daltimore & 
Ohio at the Mt. Clare (Baltimore), Md., 
shops, has retired after 54 years of con- 
tinuous active service. 


P. H. MITCHELL, general car inspector 
of the Delaware, Lackawanna & Western, 
with headquarters at Scranton, Pa., has 
been appointed master car builder, with 
the same headquarters. x 
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Note This 


NATIONAL TYPE B 


SPRIN G= PLANKLESS TRUCK 


The Pioneer in Modern Truck Design Now 
in the Seventh Year of Production. 


AXIMUM availability and minimum operating expense of your freight cars are notable 
achievements obtained by National Type B Spring-Plankless Trucks. 


Cars are rewheeled in shortest possible time, a matter of minutes instead of hours due to the 
simple construction—Spring breakage is minimized and spring loss entirely prevented with 
the enclosed design found only in National Type B Trucks. 


All mechanical features are in advance of designs that have make-shift arrangements to 
eliminate the spring plank. These features have been embodied in the National Truck 
for over six years, making it the most reliable money-saving truck for your freight cars. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, Ill. 


Canadian Representatives: Railway and Power Engineering Corporation, Ltd., Toronto and Montreal 


WirLIAM H. PIRIE, general car foreman 
of the Canadian National at Halifax, N. S., 
has retired. 


Epwarp M. JENKINS, who has been ap- 
pointed master car builder of the Delaware, 
Lackawanna & Western at Scranton, Pa., 
as noted in the April issue, was born on 
June 28, 1886, at Vermont, Ill, and was 
educated in the public schools and the 
University of Illinois. From July, 1909, 
to September, 1911, Mr. Jenkins served 
as special apprentice for the Baldwin 
Locomotive Works and from the latter 
date until July, 1926, successively, as 
draftsman on the Baltimore & Ohio, chief 
draftsman for the Seaboard Air Line, 
mechanical engineer for the Virginian and 
special mechanical inspector for the 
Chesapeake & Ohio. In July, 1926, Mr. 
Jenkins was appointed chief draftsman, 
car department, Delaware, Lackawanna 
& Western and in May, 1927, became mas- 
ter car builder at Scranton. 


Shop and Enginehouse 


W. H. Snow, foreman of the Norfolk 
& Western at Eckman, W. Va, has re- 
tired. 


A. A. BurKHARD, superintendent of 
shops of the Merchants Despatch Trans- 
portation Corporation at East Rochester, 
N. Y. has retired. 


EanL C. KeLLocKk has been appointed 
enginehouse foreman of the Canadian Na- 
tional, with headquarters at Stellarton, 
N.. S, succeeding James Blair, retired. 


Rosert R. Rovar, who has been ap- 
pointed shop superintendent of the Illinois 
Central with headquarters at Paducah, Ky., 
was born at Water Valley, Miss., on Aug- 
ust 10, 1881. He attended high school and 


CERTIFIED STEELS.—Joseph T. Ryerson 
& Son, Inc, Chicago. 28 pages, illus- 
trated. Describes Ryerson system of 
furnishing quality-controlled steels from 
stock; specifications and suggestions for 
heat treaters. 

* 


SPRAY-FiNISHING EQUIPMENT. — The 
DeVilbiss Company, Toledo, Ohio. Cata- 
log "ID". 28 pages, illustrated. Covers 
complete DeVilbiss line of industrial 
spray-painting and finishing equipment and 
gives full specifications on all standard 
items. 

* 


FUNDAMENTALS OF Goóp REFRIGERATOR 
INsuLaTIon.—Dry-Zero Corporation, Mer- 
chandise Mart, Chicago. 44 pages. Ex- 
plains theory of insulation and its applica- 
tion to all types of refrigerated and air- 
conditioned containers, including railroad 
passenger and refrigerator cars. Sections 
deal with insulating materials; influence of 
moisture, and test results obtained by Dr. 
J. L. Finch at U. S. Bureau of Standards. 
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night school and entered railway service 
as a machinist apprentice on the Illinois 
Central on October 1, 1898. Upon the 
completion of his apprenticeship in 1902, 
he served as a machinist, first at Water 
Valley and then at McComb, Miss. From 
June, 1903, until September, 1904, Mr. 
Royal was employed, successively, by the 
Colorado Southern at Trinidad, Colo., the 
Southern Pacific at Sacramento, Calif., the 
Nashville, Chattanooga & St. Louis, at 
Nashville, Tenn., and the Southern at At- 
lanta, Ga. He then returned to the Illi- 
nois Central as a machinist and in Septem- 


Robert R. Royal 


ber, 1907 became a machinist and foreman 
on the Missouri Pacific. He subsequently 
became a foreman on the Mobile, Jackson 
& Kansas City at Louisville, Miss., re- 
entered the service of the Illinois Central 
as a machinist at Water Valley in July, 
1908, and in April of the following year 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


WELDING INSTRUCTIONS AND STANDARDS. 
—United States Steel Corporation Sub- 
sidiaries, Box 176, 434 Fifth avenue, Pitts- 
burgh, Pa. Part I, Symbols and Method 
of Showing Welding on Drawings. 81 
pages, spiral bound. Price, 50 cents. First 
of a series dealing with all phases of weld- 
ing; others soon to be issued. 


* 


ENGINEERING Data Fire. — Packless 
Metal Products Corporation, Long Island 
City, N. Y. Bulletin 100. Descriptive 
matter and specification data sheets on 
Packless seamless flexible metal hose, de- 
tachable self-sealing couplings, self-flaring 
tube couplings and copper tubing. 


was promoted to gang foreman. In July, 
1910, he was transferred to Durant, Miss, 
as district foreman, and in March, 1911, 
became enginehouse foreman at Water 
Valley. He subsequently became a ma- 
chinist in the employ of the Southern at 
Princeton, Ind.; the St. Louis-San Fran- 
cisco, and the Atlantic Coast Line at Way- 
cross, Ga. He then served as a foreman 
of the St. L.-S. F. at Memphis, Tenn., be- 
coming enginehouse foreman of the Illinois 
Central at Water Valley in January, 1913. 
In January, 1916, he was promoted to the 
position of general foreman at Water Val- 
ley; in October, 1917, was transferred to 
McComb, Miss., as general foreman, and 
on August 15, 1927, was transferred to 
Paducah, Ky., as general foreman. In 
December, 1929, he became master me- 
chanic at Paducah and in January, 1938, 
was appointed shop superintendent at 
Paducah. 


Obituary 


Frank J. O'Connor, assistant purchas- 
ing agent of the Chicago, Milwaukee, St. 
Paul & Pacific at Chicago, died at Phoe- 
nix, Ariz., on March 24. 


J. E. WnuirE, who retired on June 1, 
1931, as master mechanic of the Louisville 
& Nashville at Pensacola, Fla., died in 
that city on March 22 at the age of 75. 


Ernest F. SrRoEH, formerly mechanical 
superintendent of the Missouri Pacific at 
St. Louis, Mo., who retired in April, 1932, 
as master mechanic, died in Denver, Colo., 
on March 17. He was 63 years of age. 


H. S. Burr, formerly general superin- 
tendent of stores of the Erie, who retired 
from active service in 1931, died at Hor- 
nell, N. Y., on March 23. Mr. Burr was 
a past president of the Railway Storekeep- 
ers Association. j 


Ammonopuct.—Bethlehem Steel Com- 
pany, Bethlehem, Pa.  Four-page illus- 
trated folder describing a special fatigue- 
resisting pipe for freight- and passenger- 
car air lines, and for locomotive water, air 
and steam lines. 


* 


“THE Story oF THE BRAKE Suor.'— 
The American Brake Shoe and Foundry 
Company, 230 Park avenue, New York. 
52 pages, illustrated. A historical record 
of braking in general and the development 
of a satisfactory composition and shape 
for standard railroad brake shoes in par- 
ticular. 


* 


Turret LaTHE ToorLs.— The Warner & 
Swasey Company, Cleveland, Ohio. Cata- 
log and Manual No. 38, 176 pages, wire 
bound. Chucking tools, bar tools, cross- 
slide tools, holding devices, and semi- 
standard and special tools. Machine data 
sheets, speed and feed charts, diagonals of 
hexagons and squares, etc. 
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Founded in 1832 as the American Rail-Road Journal 


With which ore also incorporated the National Cor Builder, American Engineer and Railroad Journal, 
Railway Master Mechanic, and Boiler Maker and Plate Fabricator. Name Registered, U. S. Patent Office. 


“There is no stalemate of diminishing in- 
terest in railway problems but rather a 
stepping up, an increasing efficiency, a new- 
ness amounting to actual genius. Abiding 
in the men who have had their share in this 
general uplift there must be a feeling of 
elation, of adventure, and of that deep 
satisfaction which compensates far beyond 
monetary award. And it is certain that that 
character of man, having achieved this day's 
success, will not be content to rest on 
present laurels, but rather will go on to still 
higher achievement." 
Ralph Budd, 
President, Burlington Lines 
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RAILWAY 
MECHANICAL ENGINEER 


A Reeord of Remarkable Accomplishment 


This issue presents a review of recent striking accom- 
plishments and the present trends in railway transpor- 
tation. It evaluates the part which mechanical depart- 
ments and the designers and developers of motive 
power, rolling stock and auxiliary equipment have taken 
in bringing them about. There is presented a remark- 
able picture of new materials, of interdependent and 
simultaneous refinements in design of motive power and 
rolling stock, and of new types of facilities. Not the 
least remarkable part of the picture is the evidence of 
vision in the railway industry presented by the way in 
which all of these newly available improvements and 
facilities have been adapted to the new competitive situa- 
tion of the railways and to their need for economy. 

The outstanding characteristics of modern railway 
transportation service, to which these mechanical ad- 
vancements have contributed, are increasing speed, 
greater reliability and economy of train performance 
and increasing sensitiveness to the public taste. 

The railroads owe the present movement for increas- 
ing passenger-train speeds to new Diesel-driven light- 
weight streamline passenger trains. These trains have 
demonstrated two things: The importance of an ade- 
quate power-weight ratio for maintenance of fast 
schedules, and the high availability and relative freedom 
from service delays of the Diesel locomotive. 
^ But the steam locomotive is also capable of high 
speeds. Better counterbalancing and the increasing con- 
centration of horsepower capacity in the modern steam 
locomotive have retained for it its long established posi- 
tion of an all-round motive-power unit, whether for the 
fastest passenger service or the heaviest freight service. 

` Running speeds of freight trains have also been in- 

creased. This is evidence of the increasing mechanical 
reliability of freight-train cars. Contributing to in- 
creasing speeds in both services are the new air brake 
equipments. 

Improvements in reliability of both motive power and 
roling stock have contributed materially to the in- 
crease in economy of train performance. Increasing 
capacity and efficiency of the steam locomotive have 
also been large factors in this direction. Indeed, the 
greatest value of higher efficiency lies in the increased 
capacity which it makes available for moving heavier 
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trains faster. Better freight-car designs are keeping 
cars off the repair tracks and reducing dangerous fail- 
ures in service. Freight cars of lighter weight and 
higher ratios of lading capacity to gross load promise 
definite and worthwhile savings in operating expense. 

All of these developments have depended upon im- 
proved materials which have become available at va- 
rious times during the past ten years. Among these 
materials are the alloy boiler steels, the aluminum 
alloys and stainless steels which have been employed 
in passenger-car construction, and the low-alloy, high- 
tensile structural steels which are being used extensively 
in the building of both passenger and freight cars. 
Special alloy steels for locomotive forgings are giving 
new impetus to the lightening of reciprocating parts 
of the steam locomotive, and alloy-steel truck castings 
are contributed to the reduction of the passenger-car 
and freight-car weights. 

In passenger service, the growing sensitiveness to 
the public taste is evidenced in many ways. In addi- 
tion to its own contribution to comfort, air condition- 
ing has permitted a range of choice in color and decora- 
tive treatment which has opened an entire new field 
to the interior decorator. Streamlining, which possesses 
some economic advantages at high speeds, has really 
become a term which signifies exterior styling of pas- 
senger cars and locomotives. It has endowed high 
speed with glamour and has done much to restore the 
long dormant popular interest in the railway. 

The accomplishments in a field of motive power 
and rolling stock include improvements in maintenance 
as well as in operation. The modern steam locomotive 
has many features built into it which are coming to 
spell reduced maintenance. Improvements in the shops 
are also being made which will increase still further 
the economies in maintenance expenses which have been 
effected in recent years by more systematic attention at 
terminals and better organized and more specialized 
operations in the shops. 

The accomplishment as a whole is one which all 
those, either on the railroad or in the supply and 
equipment industries, who contributed to it may regard 
with real satisfaction. It is of a nature which promises 
continued progress in the future. 
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By Ralph Budd 
President, 
Burlington Lines 


W.. has been the contribution of the mechan- 
ical department to railroad progress? As we glance 
back a bit at the actual accomplishments of only the past 
few years and consider what is now in the making we 
realize that somewhere there must be a body of men 
whose activities: in designing, building, running and 
maintaining our new style light-weight high-speed pas- 
senger trains are distinctly contributing to railway prog- 
ress. That same body is also active in the improvements 
that have lately come to steam locomotives and their han- 
dling and repairing, and have had to do with Diesel loco- 
motives, for it should be borne in mind that a Diesel 
engine, as such, is not a locomotive any more than it is a 
boat. That body is also the presiding genius of the ac- 
tivities surrounding our improved freight cars, improved 
shop tools and improved methods and devices almost end- 
less and without number. 


Men with Ideas 


The men comprising this body have ideas. Perhaps a 
better way to express it is that men who have ideas are 
those who compose this body, regardless of how far 
down the line they may seem to themselves to be. Why 
should anyone be surprised that a railway mechanical 
man, with his reasoning processes on specific matters 
brought to a keen edge through his daily struggle with 
adverse factors and emergencies of varying character, 
should have ideas? It is under such circumstances that 
creation most often has its being: Such an atmosphere 
is a very mother of ideas. Many a creation first saw 
the light of day in the remote recesses of a roundhouse, 
or locomotive shop, or car shop, or draíting room; and 
the cumulative effect of a constant flow of ideas, of im- 
provements large and small originating largely on the 
railroad itself, refreshing its being and assisting it in 
maintaining its position as a transportation machine 
against the keen competition it faces must of necessity 
contribute enormously to railway progress. 


Noteworthy Accomplishments 


And what this body of men has wrought! Streamlined 
light-weight trains and semi-light-weight trains of sur- 
passing quality and merit, air conditioned, artistic and 
luxurious, fine riding at the highest speeds, are making 
good in the most exacting high-speed railroad service 
the world has ever known. Trains of glittering stainless 
steel, of aluminum alloy, and of the lesser alloys; made 
possible first by the metallurgist in producing materials 
better suited to the purpose, secondly by the devisors of 
methods for working and fabricating these alloys to the 
best advantage, and lastly by experienced designing en- 
gineers who proportion the structure and shape the ma- 
terial to the load, taking due heed of its virtues, not for- 
getting its failings, and remembering that every surplus 
pound of weight saved gives continual saving in operat- 
ing expenses throughout the life of the train. While 
there may be divisions of opinion as to what material and 
"what construction is the most worthy as a durable me- 
-chanical structure and the most appealing as to artistic 
satisfaction or glamour, let it be borne in mind that all 
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these trains are receiving high public approval and are 
building up a renewed public interest in and considera- 
tion for the railroads, as such. 


Brakes Make High Speeds Possible 


What travels fast must be stopped fast if safety is to 
be furthered and it is comforting to know that the ad- 
vance in brake efficiency has kept pace with the advance 
in travel speed. Electric in operation and instantaneous 
in response these brakes are designed to give maximum 
shoe pressure at high speed, tapering off to reduced shoe 
pressures at lower speeds, all in reverse step with the 
increasing coefficient of friction between the shoe and 
the wheel as the train slows up. Then, too, we have close 
in the offing some promising, even radical, improvements 
which, if their day-by-day performance continues as good 
as their test performances, should very greatly improve 
braking performance. One of these is the use of disc, 
or drum, brakes which, in addition to taking the brake 
shoe pressure away from the tread of the wheel and in- 
creasing its life thereby, also provides a higher retarda- 
tion possibility than at present. Another development 
is a wheel anti-skid device which automatically removes 
the brake pressure from a skidding wheel, holding it in 
abeyance until the wheel comes back to normal speed, at 
which time it is automatically reapplied. 


The “Iron Horse? 


Steam locomotives, both freight and passenger, now 
have greater speed, power, fuel economy, availability and 
general worth than the locomotives of a few years ago. 
In the design of these locomotives an ever increasing 
consideration for the track—that uncomplaining member 
of the railroad family—is coming to the fore and is in 
keeping with a more intelligent use of the existing rail- 
road facilities. Counterbalancing methods have been im- 
proved and, what is even more to the point, a renewed 
interest in reduction of weight of reciprocating parts is 
manifesting itself. Weight distribution to the various 
locomotive wheels is now more often made with an eye 
to causing less shock and distortion to the track as the 
locomotive rolls along, an easing of the locomotive into 
the track so to speak. Driving wheels are made larger 
with resulting benefit to both track and locomotive; be- 
cause in making less revolutions per mile the rails receive 
fewer and lessened dynamic impacts, the revolving and 
reciprocating parts are subjected to less wear and there 
is an improvement in steam distribution and cylinder 
horsepower due to the slower movement of the piston 
valve in relation to train speed. 

Whether for better or for worse, it is becoming a 
conventional practice to streamline, or smoothline, loco- 
motives assigned to high-speed passenger service. Roller 
bearings are aiding in cutting down the cost of mainte- 
nance and in keeping the locomotive out of the round- 
house. There are locomotives in this country today that 
are 100 per cent roller bearing; roller bearings being 
used on all axles, all crank pins, the crosshead and the 
valve gear bearings. 

The use of steam for prime movers is being energized 
in no uncertain way and it is fair to assume that the 
coming of the Diesel locomotive, with its economy in 
operation and its high availability for service, has had 
something to do with this new pep. The railroads are 
fortunate indeed in being in a position to benefit from 
this new rivalry. 


Light-Weight Freight Cars 


Freight cars of alloy steel are now being built for the 
double purpose of reducing dead weight and reducing the 
ravages of rust. For a reasonable advance over the cost 
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of conventional carbon steel an alloy can be had which 
wil not only substantially slow down the rusting 
process but which, because of its higher physical quali- 
ties, will carry greater load per pound of material. It is 
interesting to note too, how direct and simple are some 
of the designs of today when compared with equipment 
of an older school. Improvements have been made in 
the springing of freight cars to such an extent as to re- 
duce complaints of shippers and claims for damage. 
These considerations and other evidence indicate that 


High Speed and High Traction Characterize 


there is no stalemate of diminishing interest in railway: 
problems but rather a stepping up, an increasing effi- 
ciency, a newness amounting to actual genius. Abiding 
in the men who have had their share in this general up- 
lift there must be a feeling of elation, of adventure, and 
of that deep satisfaction which compensates far beyond 
monetary award. And it is certain that that character 
of man, having achieved this day's success, will not be 
content to rest on present laurels, but rather will go on 
to still higher achievement. 


Modern Motive Power 


Locomotive capacity has always been the key to econ- 
omy in train operation. This was true in former days 
when direct tonnage rating and locomotive tractive force 
were the sole yardsticks. It is still true today when ton- 
miles per train hour and locomotive horsepower are the 
units of measurement. 

Train-operating expenses run so largely by the mile 
or the trip that the greatest field for economy in train 
operation has always been the reduction of train-miles. 
This means more tractive force. During the period of 
intensive development in locomotive economy, effected by 
the so-called economy- and capacity-increasing devices, 
overtime became an important factor in train-mile costs. 
Increased fuel and water economy were, therefore, con- 
verted into increased horsepower output and increased 
freight-train speeds. A new unit for measuring train 
performance became current—gross ton-miles per train 
hour. 

Greater tractive capacity and heavier trains increased 
gross ton-miles per train hour, but did not reduce over- 
time. Resort could sometimes be had to reducing ton- 
nage to increase gross ton-miles per train hour and to 
reduce overtime. But such an adjustment increased 
train-miles and so did not help much in reducing the 
direct costs of moving a given volume of freight traffic. 

From being a by-product of improvements in economy 


Diesel passenger locomotives 
grow to 5,400 engine horse- 
power — Horsepower capacity 
per driving axle of steam loco- 
motives continues to increase 
as the result of better boiler 
proportions — Mechanical re- 
finements and stamina keep 
pace with growing capacity 


increased horsepower capacity has become a major ob- 
jective in its own right. During the 13 years since the 
introduction of the four-wheel trailer and the enlarged 
firebox there has been a steady advance in horsepower 
capacity as new freight locomotives have gone into serv- 
ice. Train speeds have been increased and so have the 
train loads. The modern locomotive in freight service 
moves more tons over the road in fewer hours, thus 
effecting marked increases in gross ton-miles per freight- 


A modern freight locomotive is high both in traction and speed capacity 
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A fast, streamline passenger locomotive built for the Chicago & North Western by the American Locomotive Company 


train hour and reducing crew overtime. In 1922 the 
crew overtime hours paid for in through-freight-train 
service on Class I railroads averaged more than 25 per 
cent of the straight time worked. In 1937 this had 
dropped to about 5 per cent of the straight time worked. 
During the same period average freight-train loads have 
increased from 1,466 to 1,902 tons (30 per cent) and 
average gross ton-miles per train hour from 18,200 to 
30,349 (67 per cent). Thus, again, the increasing ca- 
pacity of the steam locomotive—this time, the capacity 
for higher sustained speeds without sacrifice of train 
load—is the measure of its increasing potential operating 
economy in freight service. 

In passenger-train service horsepower has always been 
the measure of locomotive capacity. The increasing 
weight of cars and number of cars in through trains has 
placed a steadily increasing demand for greater passen- 
ger-locomotive horsepower throughout much of the past 
30 years. With that has now come the movement to- 
ward higher scheduled passenger-train speeds. The com- 
bined effect of these two demands is to require high 
tractive capacity with great horsepower capacity. 

It will be observed that there has been a decided nar- 
rowing of the differences in characteristics of freight and 
passenger locomotives. Heavy passenger power now 


approaches the freight power in tractive capacity and 
freight power approaches passenger power in boiler and 
horsepower capacity. 


Diesel-Electric Locomotives 


With the introduction of lightweight streamline pas- 
senger trains there began an extension of Diesel-electric 
motive power into passenger-train service. With the 
early short trains the power plant was installed in the 
front end of a revenue vehicle. The demand for in- 
creased revenue capacity, however, soon increased the 
load to the point where full Diesel-electric locomotive 
units were required. From the 600 hp. rail-motor car, 
the motive-power units have grown to 1,800 and 2,100 
hp. in single-unit locomotives to 3,600 hp. in double-unit 
locomotives and 5,400 hp. in triple locomotive units. 

The novelty of the Diesel motive power is the basis 
for a part of the glamour which has been created around 
some of the lightweight articulated high-speed trains. 
Entirely aside from this factor, however, these locomo- 
tives have other useful qualities, such as the ability to 
operate for long distances without the need of stops for 
servicing and the ability to have necessary maintenance 
work done piecemeal without removing the locomotive 
from service. 


A 5,400-hp. Diesel-electric locomotive in three units built for the Union Pacific by the Electro-Motive Corporation 
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High-tensile alloy steels and refinements in design are the features of 
modern light reciprocating parts 


The position of the Diesel-electric locomotive in switch- 
ing service is well established.. Notwithstanding the 
present full-crew requirements, its high availability, high 
rate acceleration at low speeds and freedom from stand- 
by losses where the active work is intermittent adapt it 
to many yard and transfer jobs. So far as the cost of 
maintenance is concerned, adequate data, by which con- 
vincing comparisons can be made between Diesel loco- 
motives and steam locomotives, either in switching or 
in road passenger service, have not as yet been made 
available. 


Factors Contributing to Increased Steam- 
Locomotive Horsepower 


Many factors have contributed to the growing horse- 
power capacity of the steam locomotive. Notable among 
these are higher steam pressures and temperatures, bet- 
ter boiler proportions, and improvements in the entire 
chain of factors in the combustion sequence from the 
grates to the stack. During the past 13 years boiler 
pressures have increased from about 200 lb. per sq. in. 
to 275 or 300 lb. per sq. in. with fireboxes of staybolt 
construction and, in a few cases of water-tube fireboxes, 
still higher pressures have been employed. An increase 
from 200 to 275 lb. pressure, which may be considered 
typical, along with an increase of 100 to 150 deg. in 
steam temperature, has produced an increase in effective 
output for approximately the same input of nearly one- 
third. The capacity added by the feedwater heater was 
available in the best locomotives of the earlier period, 
and the only influence on the trend since that time is 
that due to its more nearly universal application on the 
new locomotives of today. The Type E superheater 
has been the agency by which the effective increase in 
steam temperature has taken place. 
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The increasing boiler pressures would scarcely have 
been obtainable within practical weight limits had there 
not been available alloy steels, the superior tensile 
strength of which could be utilized to withstand the 
higher stresses without increasing the weight. The nickel 
and silicon steels which were first employed about 12 
years ago are now almost universally specified for the 
boiler shells of new locomotives and, to a considerable 
extent, for outside wrapper sheets as well. 

The possibility of a reduction in boiler weights and 
perhaps also an increase in durability awaits the removal 
of the present restrictions against welding. Whether or 
not these restrictions can be removed with reasonable 
safety depends on the outcome of the experimental period 
of service with the Delaware & Hudson all-welded boiler. 
Whatever the outcome of this experiment may be, there 


.seems little doubt but that ultimately a technique will be 
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Timken roller bearings in a one-piece housing 


developed which will permit the practical attainment of 
the advantages of improved balance in the design and 
reduced weight which the application of welded construc- 
tion offers. 

The general adoption of welding for inside firebox 
construction has, to a considerable extent, mitigated the 
difficulties experienced with earlier combustion-chamber 
fireboxes. It has further removed the restrictions on 
the inclusion of the combustion chamber and has made 
more widely available the better relationship of firebox 
volume to grate area which the combustion chamber pro- 
vides. This is of significance in the matter of heating- 
surface distribution and also forms an important factor 
in the sequence bearing directly on combustion efficiency. 

The application of Thermic syphons has also been 
gradually extended to include the combustion chamber 
as well as the firebox. Renewed interest in firebox cir- 
culation is becoming evident in the development of sev- 
eral new types of circulating mediums built into the 
firebox. 

So far as possible within practicable limits increasing 
attention has also been paid in recent years to the direct 
relationship which should exist between gas areas through 
the boiler and grate area, and to front-end proportions. 
Attention has been directed to these important "factors 
since the successful employment of the pin-hole grate 
for burning various grades of lignite completely upset 
long-established ideas with respect to air openings through 
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the grates. In the matter of grates, themselves, types 
are available by which improved distribution of air 
through the fire bed is effected. Grates are also avail- 
able which permit the burning of bituminous slack with 
practically no ash-pan loss. 

All of these factors combine to make the modern loco- 
motive boiler a much more highly efficient steam genera- 
tor and the locomotive a much more intensive producer 
of power than that of even 10 to 15 years ago. The 
largest horsepower output per driving axle of the loco- 
motives tested at the St. Louis exposition in 1904 did 
not exceed 400 i. hp. About 10 years ago this had risen 
to about 1,000 i. hp. The tests of the new J-3 class 4-6-4 
type passenger locomotives on the New York Central 
have shown an indicated horsepower per driving axle 
of almost 1,600. Designs are being considered at the 
present time contemplating a further substantial in- 
crease. These are all passenger locomotives. Although 
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figures for freight locomotives in themselves are less 
Impressive, the trend is of the same order. 


Better Balance and Increased Stamina 


The higher horsepower for which the modern boiler 
has been able to supply steam has called for numerous 
improvements in the entire structure and mechanism of 
the locomotive. This begins with the cylinders and sev- 
eral segmental packings have been developed to keep 
down cylinder wear as well as to maintain a reasonable 
life of the packings, themselves. 

In passenger locomotives the increasing concentration 
of horsepower output has been utilized to produce higher 
speeds. This has called for a complete reconsideration 
of reciprocating-part design and counterbalancing. Not- 
able reductions have been effected in the weight of re- 
Ciprocating parts in some of the recently built locomo- 
tives and greater care is being given to counterbalancing. 
For some years the employment of cross-balancing in 
the main wheels has been extending. In some recent 
designs for high speeds this has been extended to all of 
the wheels. 
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Not only has the increase in horsepower per axle been 
accompanied by increased loads on rods, pins and axles, 
but the increased speeds at which these horsepowers are 
developed has resulted in an even greater increase in the 
loads on running gear resulting from track reactions. 
Such forces tend to increase as the square of the velocity 
of the locomotive; hence, materially increasing the in- 
fluence of this important factor in running-gear and 
frame design. The use of lateral-control devices has 
been extended. In at least one passenger-locomotive de- 
sign the lateral is cushioned on the main, as well as on 
the front and back, drivers. 

One of the outstanding qualities of the modern steam 
locomotive is its increasing mechanical reliability in spite 
of the increasing severity of working loads to which it 
is subjected by modern operating conditions. One of 
the factors producing this result is the bed casting. De- 
spite the earlier fears as to the employment of cast metal 
in such large units and some early failures, the balanced 
distribution of metal characteristic of the later designs 
has removed the cause of most failures and repairs are 
readily made by welding when need arises. So great 
has been the increase in the stresses to which the founda- 
tion is subjected in modern locomotives of high horse- 
power capacity that frames on locomotives of otherwise 
modern design have been replaced by bed castings, in 
some cases within a few years of their original construc- 
tion. 


The cast-steel underframe is the foundation of the modern high- 
capacity steam locomotive 
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The new types of cast-steel driving wheels which are 
now rapidly replacing the old wheels with spokes of 
simple oval sections are a further development to meet 
the demands of the increasingly severe loads to which 
the locomotive running gear is subjected. They have 
also materially improved the possibilities of effecting 
adequate counterbalancing. 


Close Tolerances and Controlled Flexibility 


The roller bearing, particularly its application to driv- 
ing boxes and, more recently, to crank pins, has in- 
augurated a revolution in ideas concerning the mechanics 
of the steam locomotive in America. Throughout the 
history of locomotive development in this country great 
weight has been given to the maintenance of the loco- 
motive as a highly flexible vehicle. With the usual type 
of crown and sleeve bearings this flexibility has been 
maintained by employing large tolerances—extremely 
large tolerances if measured in terms of any other type 
of machine—in all running-gear bearings. A European 
visitor to America, observing this practice, once said: 
“Your locomotives are half worn out when they come 
out of the shop." 

The very lite of the roller bearing requires the main- 
tenance of close tolerances in all fits relating to it to keep 
shocks below the danger point. The greater durability, 
not alone of the fits of the roller bearings themselves, but 
also of other fits which determine important alignments 
throughout the machine, which has been demonstrated on 
locomotives fitted with roller-bearing driving boxes and 
rods, is a revelation of a new era in locomotive relia- 
bility. Close tolerances in working fits and controlled 
movement where flexibility is essential promise much in 
reduced rates of wear and deterioration of the entire 
mechanism of the locomotive. 

Along with the increased attention to working fits in 
the locomotive there has been a refinement in lubrication 
methods. The engineman's oil can has been almost com- 
pletely replaced by the mechanical lubricator or the 
grease gun. Mechanical lubrication is being applied on 
new locomotives to guides, shoes and wedges, and hub 
liners. The automatic oil lubrication of engine-truck. 
trailer-truck and driving axles is also finding its way into 
the picture. The increasing application of pressure grease 


Loose fingers, improved air distribution and reduced ash-pan losses 
characterize modern grates 
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lubrication and of roller bearings to valve-motion pins, 
as well as the systematic lubrication of such parts as 
spring rigging and brake rigging, long quite generally 
neglected, is further evidence of the evolution of the 
steam locomotive into a fine mechanism. 


Tender Trucks 


The development of the tender to meet increasing coal 
and water capacities and the more severe problems of 
riding which greater speeds of both freight and passenger 
trains have caused has scarcely been less striking than 
the many improvements in the development of the loco- 
motive, itself. The riding of tenders has constituted a 
frequently recurring problem for many years. The pres- 
ent trend in tender-truck design is approaching that of 
the passenger car, so far as the weight suspension is 
concerned. In fact, the tenders of at least one recently 
built order of locomotives are carried on Pullman trucks. 
The most recent development is the eight-wheel truck 
employed on the new locomotives delivered by Baldwin 
to the Atlantic Coast Line to carry tenders with a ca- 
pacity of 27 tons of coal and 24,000 gallons of water, 
which are 48 ft. long. 

The corrosion-resistant qualities of some of the low- 
alloy steels are being utilized in tank construction for 
their possible value in future reductions of maintenance. 


The Economic Value of the Modern Steam 
Locomotive 


This article has suggested the more important develop- 
ments in the proportions and equipment of modern loco- 
motives which account for their high economic value. 
There are two aspects of that value. What high capacity 
means has already been suggested. A familiar instance 
was the return of 38 per cent in the first year on the in- 
vestment in some 20 modern high-capacity freight loco- 
motives on the Lehigh Valley by which trains of 3,000 
to 3,500 tons were handled over the road at from 10 to 
15 per cent higher speeds than the 2,000 to 2,500-ton 
trains handled by the older power replaced in through 
main-line service. In addition to the saving in train- 
miles, higher fuel efficiency and reduced helper service 
were among the items contributing to the highly satis- 
factory financial result. : 

The other aspect of the economic value is the effect of 
the installation of modern locomotives on maintenance. 
In one case a group of modern freight and heavy pas- 
senger locomotives which constitute about 5 per cent of 
the locomotive ownership, the oldest of which are seven 
years of age, last year made approximately one quarter 
of the total locomotive mileage and approximately one 
half of the freight-locomotive mileage. "These locomo- 
tives proved capable of making from 250,000 to 275,000 
miles between shoppings, whereas other classes of older 
locomotives in freight service were able to stay out of the 
shops for Class 3 repairs for but little more than 100,000 
miles. 

In another case several classes of relatively new loco- 
motives, constituting less than 30 per cent of the owner- 
ship, were responsible for over 50 per cent of the total 
road locomotive-miles in freight and passenger service. 
Last year, compared with 13 years ago, the cost of re- 
pairs per locomotive-mile showed a reduction of nearly 
16 per cent in spite of increased cost. A part of this 
result may, no doubt, be attributed to the fact that the 
average miles between shoppings had about trebled within 
that period. Such results are due in part to the greater 
reliability and stamina of modern locomotives to meet 
modern operating conditions and partly to the tendency 
after the first two or three years of unit maintenance costs 
to increase steadily as the age of the locomotive increases. 
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Santa Fe streamliner built by Electro-Motive and Budd 


Travel Patrons Being Won by 


Style - Comfort - Speed 


Passencer revenues of Class I railroads in the first 
three months of this year totaled $99,804,054, a decrease 
of $5,602,600 compared with $105,406,654 in the same 
period last year, but an increase of $3,283,872 compared 
with the corresponding 1936 period. The increases over 
earlier years are even more marked, being $14,368,311 
over 1935; $19,787,907 over 1934 ; and $27,612,543 over 
1933. The substantial improvement in passenger rev- 
enues since 1933 strongly indicates the important part 
modern passenger equipment has played in gaining and 
holding passenger traffic for the railroads. 

Among various factors affecting the volume of rail- 
road passenger traffic, the following may be listed in the 
approximate order of their importance: Safety, cost, 
styling, comfort and speed. Safety is so fundamental 
and generally associated with rail travel that it is more 
or less taken for granted. Next to safety, cost is prob- 
ably the most influential single factor in mass passenger 
transportation. In other words, the best way to stimu- 
late increased passenger traffic is to offer the service at 
rates which can be readily paid by a larger portion of 
the population. Styling,- comfort and speed are vital 
features of any equipment designed to appeal to the 
modern traveling public, but the relative value of these 
three characteristics cannot be definitely and conclu- 
sively stated because, under certain circumstances, each 
is a primary consideration. 

'The importance of all of these elements of appeal in 
modern passenger equipment is amply demonstrated by 
results with the new lightweight streamline trains, 66 
of which have been built and placed in service on 18 
railroads throughout the country. The resultant in- 
crease in passenger traffic is difficult to determine ac- 
curately, but traffic managers say that more or less 
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New equipment designed for 
maximum passenger appeal 
also proves helpful in making 
the general public “railroad 
conscious” 


careful checks indicate the addition of roughly 20 per 
cent new business when these modern trains are installed. 
Evidently the styling feature first attracts prospective 
passengers and the comfort and speed features stimu- 
late repeat business. 

In addition to gaining and holding passenger traffic, 
as suggested in the opening paragraph, the new trains 
must be largely credited with a notable change in public 
sentiment favorable to the railroads. The trains attract 
thousands of sightseers daily on their initial advertised 
exhibition tours and, even after being in service many 
months, crowds gather at crossings to watch the more 
spectacular high-speed streamliners go by. It can hardly 
be questioned that a substantial part of the relatively 
high first cost of these trains may be charged to pub- 
licity since the trains have made thousands, if not mil- 
lions, of people “railroad conscious” to an unusual de- 
gree and convinced them that modern railway manage- 
ments are, in fact, alert, progressive and up-to-date. 


Interior and Exterior Styling Receive Attention 


Aside from new and rebuilt equipment installed with- 
in the last two or three years, the supply of railway 
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passenger cars is largely obsolete and inadequate with 
respect both to attracting passenger traffic and impress- 
ing the general public. Since the introduction of air- 
conditioning in 1930, a complete revolution has taken 
place, not only in the materials of construction and ideas 
with respect to weight in its relation to strength in pas- 
senger-car design, but also in the comfort of interior 
facilities and attractiveness of architectural and decora- 
tive treatment. Style factors, both interior and exterior, 
are beginning to receive and must continue to receive 
the serious attention of railway managements in attempt- 
ing to attract patronage because the American people 
are becoming more and more style conscious and more 
and more fastidious with respect to personal surround- 
ings. 

Car exteriors have been styled to accentuate the idea 
of speed and an entirely new conception of comfort, 
cleanliness and attractiveness is apparent in car interiors. 
The change from suction to pressure ventilation intro- 
duced with air conditioning has removed the barriers 
which dirt imposed upon a free choice of color tones and 
the softening of interiors by the hanging of drapes. The 
design of interior architectural features and decorative 
treatment, formerly a function of the engineer, who 
selected his colors for their ability to make dirt as nearly 
invisible as possible, has passed to the trained artist with 
results in public reaction which were immediately favor- 
able. 

It may also be said that improved lighting has played 
an important part both as a comfort factor and as a 
decorative feature. In the new and refitted cars alike 
new ideas with respect to light distribution and light 
intensity are being carried out with a notable degree of 
success from the point of view of passenger appeal. 

Only one caution need be observed and that is to 
exercise a reasonable degree of supervision over the con- 
sulting architect and expert interior decorator who, with- 
out some check, are almost sure to go further than neces- 
sary in covering up working parts with streamline shroud- 


Interior appointments in one of the new Pullman Roomette cars 
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ings and suggesting the use of delicate color schemes, 
upholstery fabrics, etc., which will not stand the rigors 
of railway service. In other words, a stiff price must 
be paid for modern styling, and good judgment is re- 
quired to keep both the first cost and subsequent mainte- 
nance cost within reasonable limits. 


Notable Improvements Effected in Riding 
Comfort 


From the point of view of passenger comfort and 
convenience, modern passenger cars are so far superior 
to those of only a few years ago that there is no real 
comparison. Doubtless the greatest single improvement 
along this line is the development and general applica- 
tion of air conditioning which has taken place since 1930. 
According to a report just issued by the Association of 
American Railroads, Class I railroads and the Pullman 
Company had 10,417 air-conditioned passenger cars in 
service, as of April 1, 1938, an increase of 2,149 cars 
over the previous year. Of this year’s total, 5,583 cars 
were owned and operated by the railroads and include 
coaches, dining cars and other types of passenger equip- 
ment, while the Pullman Company had 4,834 air-condi- 
tioned passenger cars in service, including sleeping cars, 
lounging cars, and other passenger equipment. 

In general, four different types of air-conditioning 
equipment are installed, including electro-mechanical, 
direct-mechanical, ice and steam ejector, each of which 
has individual advantages in particular applications. Two 
problems, which may have been solved in advanced de- 
signs not yet generally adopted are the question of 
proper air distribution and the elimination of odors. An 
air-conditioned car is worse than useless for the purpose 
intended when cold drafts strike any part of the pas- 
senger’s anatomy, or if, as sometimes happens, the re- 
circulated air carries objectionable body and smoke odors. 

No part of modern passenger-car design has received 
more intimate study than the trucks. While track con- 
ditions are a limiting factor in both the ridability of cars 
and the permissible speeds attained, real progress has 
been made in developing truck designs adopted to produce 
maximum ease of riding. Cylindrical-tread wheels are 
now used on many of the lighter trains; unsprung truck 
weight is minimized; special spring suspensions, some- 
times incorporating rubber supporting pads and used in 
conjunction with hydraulic shock absorbers, effectively 
cushion rail shocks; truck-mounted brake cylinders with 
modern clasp brakes contribute to smoother brake 
applications. 

Other mechanical improvements with a bearing on 
passenger comfort include the provision of tight-lock 
couplers and modern draft gears, sometimes of the rubber 
mat type, to minimize shocks in train handling; dia- 


Modern lightweight alloy cast-steel truck equipped with roller bearings 
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The rotating reclining back seats are a feature of today’s 
passenger equipment 


phragm and buffer applications designed with a judicious 
use of fibre bushings and wearing parts to reduce noise ; 
and the provision of sealed windows and adequate thick- 
nesses of modern insulating materials which have obvious 
advantages. 

Car interiors are the “last word” as regards passenger 
comfort and convenience, and there is some question if the 
railroads have not gone too far in providing all of the ap- 
pointments of the finest private club which necessarily 
add appreciably to the unit car cost and, therefore, re- 
duce the number of modern cars which can be placed in 
service. 

No defense is necessary for the comfort features, pure 
and simple, which are very important in keeping the 
public “sold” on rail transportation. Modern seating, 
washroom and lounge facilities are fundamental requi- 
sites. Rotating, reclining-back coach seats, as well as 
special lounge chairs, now largely designed with rubber 
cushions, represent a real contribution to riding com- 
fort. Lunch room and dining car service have attained 
new standards of excellence, combined in many instances 
with relatively low cost. The improvements in and added 
variety of sleeping-car accommodations and facilities 
provided by the Pullman Company for the comfort and 
convenience of passengers are too extensive to be even 
listed in this article. 


Increased Speeds Are Here to Stay 


With maximum speeds in excess of 100 miles an hour, 
average speeds of 70 miles an hour for relatively short 
non-stop runs up to 100 miles, and average speeds of 65 
miles an hour for runs up to 1,000 miles, it is apparent 
that the trend of railroad passenger train speeds is per- 
sistently upward. The public, in general, demands these 
speeds, and what the public wants it will get in this case, 
even though there is little knowledge or appreciation of 
what supertrain-speeds mean to the railroads in the way 
of increased operating and maintenance costs. 

To the great credit of railroad managements, equip- 
ment designers, operating men and maintenance forces 
be it said that no major accident has happened to any of 
the high-speed passenger trains placed in service during 
the past three years and, in fact, so far as can be learned, 
no passenger has suffered a personal injury. Needless 
to say, all railroad men are profoundly thankful for this 
good fortune and fully determined to exercise every 
precaution in maintaining such a remarkable safety record 
intact. 
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HE interior decoration and arrangement characterizes the 
Santa Fe's El Capitan 


Stainless steel dining car interior on the Burlington's Aristocrat 


To keep the power demands of high speeds within 
economical limits light weight is essential and, since 1934 
especially, there has been an intensive development in the 
application of aluminum alloys, stainless steel and low 
alloy, high-tensile steels to passenger-car construction. 
The light weight has been accompanied by streamlining 
which, if not of controlling importance, aerodynamically 
speaking, has been a potent style factor, as mentioned. 
As a practical matter, probably the bringing out of win- 
dows almost flush with the car sides, removal of pro- 
jections and general smoothing of car exteriors has 
provided the greatest net reduction in air resistance. 
The shrouding of trucks has helped to a limited extent 
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and head-end lines have some bearing, particularly on 
short trains. On long trains, however, reduced air re- 
sistance due to so-called streamlining is a small factor 
compared to other elements of train resistance. 

Fabricating methods used in building the new pas- 
senger cars represent a great improvement over former 
practice, the major difference, in the case of all steel cars, 
being the more extensive use of welding. Both manual 
and automatic arc welding and spot welding offer the 
modern car builder a fabricating tool which he has not 
been slow to use. Material has been saved, design sim- 
plified, rivet holes reduced in number or eliminated, and 
welded joints produced stronger than the parent metal. 

In general, it may be said that passenger-car weight 
can be reduced roughly one-third and at small increase 
in cost by the use of welded high-tensile low-alloy steel 
construction. If further weight saving is desired, a total 
reduction of 40 to 45 per cent from conventional car 
weights can be secured at a moderate increase in cost by 
the use of aluminum-alloy, or shot-welded stainless-steel 
construction. 

The problem constantly confronting the car designer 
is how to avoid losing what he saves in reduced car-shell 
weight by what he puts in the cars and hangs on the 
trucks. In a recent light-weight welded-steel coach de- 
sign, for example, the car shell weighed 25,868 lb.; the 
car body, 75,000 Ib.; the two trucks, 37.960 Ib. ; and the 
total car, 112,980 Ib. Part of this rather striking build- 
up in the total car weight was due to the use of relatively 
heavy floor construction, partitions and doors, a self- 


e m ed. 


ah 


BALL L NP LE ue 


ZINSSEZISSEZINS x A 


iw 


LANTA 


y" 


LI 
ES 


mA 


AEs e CAS =? 


SAY. 


PU DY eo ee 8 . 


contained gas engine-generator set for air conditioning 
and trucks of somewhat heavier than average construc- 
tion. Attention to all of these details, including car 
couplers, draft gears, truck castings and brake equipment 
made of high-tensile steel at some premium in cost is 
essential for maximum results in weight reduction. 

Two problems which still give some trouble in con- 
nection with ultra high-speed train operation are braking 
and wheel performance. In the interests of safety, the 
ductility of the steel truck wheels has been kept rela- 
tively low with resultant somewhat limited service life. 
High braking ratios and shoe pressures at high speeds 
also contribute to wheel wear. While the brake com- 
panies' high-speed brake equipments are designed to re- 
duce shoe pressures and avoid wheels sliding to a stop, 
some trouble is still experienced in this particular and the 
indications are that, for this particular service, an auxili- 
ary positive-acting device will have to be developed and 
applied to prevent wheel sliding. 

'The latest and most extensive installation of modern 
passenger equipment is that of the New York Central 
and the Pennsylvania, each of which is placing in service 
on June 15 complete new equipment for the Century and 
Broadway train operation between New York and 
Chicago. A total of 52 new Pullman cars is now being 
delivered to each of these roads. 

Other programs of passenger equipment rehabilitation 
are under way, and the public reaction to modern cars 
and trains is so unmistakably favorable that the railroads 
are bound to continue the work so effectively begun. 
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The Milwaukee's new Hiawatha 
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An all-welded box car built by Pullman-Standard having a light weight of only 35,600 ib. 


Less Weight—More Reliability—Feature 


Modern Freight Cars 


Since 1935, over 16,000 lightweight freight cars have 
been built for service on American railroads incorporat- 
ing for the most part low-alloy high-tensile steel con- 
struction and including such commonly used types as 
hopper cars, gondolas, refrigerators, box and automobile 
box cars. A feature of these cars has been the more or 
less extensive use of welding and the development of 
well-balanced designs adapted to give long and satisfac- 
tory service under the exacting conditions of modern 
high-speed operation. In addition to the steel cars, a 
limited number of special-service hopper cars and tank 
cars have been constructed of aluminum alloys, the re- 
sultant saving in weight, however, being essentially sec- 
ondary to corrosion resistance in handling such commodi- 
ties as high sulphur coals, acids, etc. 

The possibilities in the way of weight reduction, uti- 
lizing modern materials and fabricating methods, are 
well illustrated in the table giving the general dimensions 
and weights of three typical 50-ton box cars, as com- 
pared to the latest A. A. R. standard design of 1937, 
which itself represents a saving of about 3,000 lb. over 
earlier designs in general use. Referring to the table, it 
will be noted that the A. A. R. car, embodying primarily 
riveted, carbon-steel construction, weighs 45,300 Ib.; the 
Union Pacific 1937 car, built mostly of Cor-Ten steel by 
a combination of riveting and welding, weighs 39,000 
lb.; the Mt. Vernon car, built in 1935 of Cor-Ten steel 
with riveted construction throughout, weighs 36,400 Ib. ; 
and the Pullman-Standard car of 1937, also built of Cor- 
Ten steel, but fabricated almost entirely by arc- and 
spot-welding, weighs 35,600 lb. These cars show a 
progressive increase in load limit and consequent ratio 
of load limit to maximum weight on rails from 73 to 79 
per cent. Service tests, as well as impact tests, con- 
ducted by the A. A. R., Division of Equipment Research, 
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New designs utilize mostly 
high-tensile steels, in conjunc- 
tion with more or less welded 


construction 


have shown that even the lightest of these cars is es- 
sentially a sound structure. 


How to Evaluate the Savings from Lightweight 
Cars 


One of the most recent discussions of economies pos- 
sible by the use of lightweight equipment, presented by 
O. Jabelmann, assistant to the president in charge of re- 
search, Union Pacific, before the Trans-Missouri-Kansas 
Shippers Board, at St. Louis, Mo., September 21, is so 
much to the point that it is quoted as follows: 

“In taking up the economic possibilities of a light- 
weight freight car there are three principal items of pos- 
sible savings: 

*]—Saving in operating costs due to reduced tare 
weight. 

*2— Saving due to increased available capacity of car. 

“3—Saving or loss in maintenance cost. 

“The one item of loss in building the lightweight car 
is the increased initial cost as compared to the cost 
per unit of the conventional car, which can be readily 
estimated. 

"Taking up the three possible savings: 

“First, there can be figured in advance a definite sav- 
ing in operating costs of the lighter weight car over a 
standard design due to reduced weight. 
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End view of one of the most recent designs of light weight box car 


“Second, the saving due to the increased capacity of 
the car is possible only when the cars are loaded to their 
- load limit. This condition occurs only a portion of the time 
in the case of box and automobile cars, and we would 
like to think of this as more of an available convenience 
than to itemize it as an actual saving in dollars and cents. 
This item is of greater importance in open-top cars which 
can most always be loaded to their load limit except 
when carrying light bulky material. 

"Concerning the third item, maintenance cost of a 
lightweight alloy steel car, as compared to the standard 
type. We believe the only real way of determining this 
expense or savings would be to keep an accurate record 
of a number of lightweight cars over a period of several 
years, then average this cost and compare with the 
average expense of maintaining the standard car for 
the same period of time. Because of the lack of reliable 
information on this subject, we have assumed the cost 
of maintaining the two types of cars to be the same. 
We believe the possible longer life resulting from the 
use of the higher-strength steels offsets to some extent 
the greater cost of such materials when replacements 
are necessary. Any superior resistance to corrosion that 
high-strength steels possess may be offset, at least in 
part, by the fact that the structural shapes and sheets 
used in lightweight construction are thinner. 

"A much discussed figure used in formulas on freight- 
car economy is the portion of total cost per ton-mile 
of moving freight-car rolling stock. We will assign 
the letter e to this variable. Regarding the value of e, 
there seems to be considerable difference of opinion. 

"A value of $.00170 per gross ton-mile is given on 
page 152 in the 1935 Report of Mechanical Advisory 
Committee to the Federal Coordinator of Transporta- 
tion. This figure was obtained by taking the total direct 
freight-car operating expenses, including repairs to 
equipment from the selected accounts, for the year 1930, 
of five N. Y. C. lines, totaling $139.758,884. This 
amount was divided by the gross ton-miles, exclusive of 
locomotives, of the same five lines, totaling 82,037,253,- 
000. This value $.0017 can be used only when figuring 
the saving made by weight reduction of cars that are 
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most always loaded to axle capacity or their load limit. 
These cars include open top cars, such as gondola and 
hopper cars used for hauling coal, iron ore, sand, gravel 
and similar commodities. On the following page of this 
report is listed under Group 1 the accounts to be con- 
sidered as operating expenses when obtaining a value of 
cost per gross ton-mile to be used in economy figures for 
cars not ordinarily loaded to their load limit, such as 
box, automobile and furniture cars. Using lightweight 
cars in this class of service would not necessarily reduce 
the number as compared to using conventional cars. 
When taking this into account the e figure obtained is 
reduced to $.000846 per gross ton-mile. 

“A figure of $.001715 per gross ton-mile is computed 
from information given in an article by A. F. Stuebing, 
railway mechanical engineer, United States Steel Cor- 
poration, which appears on page 339 of the Railway 
Age of September 2, 1933. This is obtained by dividing 
the estimated total annual savings for a reduction of one 
ton in the weight of the car by the average annual freight 
car mileage. ($17.97 — 10475 = $.001715). 

"In a recent advertisement of the United States Steel 


Comparative General Weights and Dimensions of Several 
Lightweight 50-Ton Box Cars of Recent Design 
Mt. Vernon Pull. Std. 


New 1937 U.P. 1937 1935 design 1937 design 

A. A.R.  H.T. steel H.T. steel H.T. steel 

standard design riveted welded 
Inside length, ft.—in..... | 40—6 40—614 40—6 40—6 
Inside width, ft.—in...... 9—2 9—2 8—9 9—2 
Inside height at eaves, 

P| Ce Nee ree EE 10—0 10—% 9—4 10—% 
Cubic capacity, cu. ft.... 3,11 3,730 3,316 3,712 
Light weight of car body, Ib. 29,700 25,550 22,740 21,000 
Light weight of trucks, ib. . 15,600 13,450 13,660 14,600 
Total light car weight, lb. 45,300 39,000 36,400 35,600 
Load limit, lb............ 123,700 130,000 132,600 133,400 
Maximum weight on rails, 

lb. E usd ao ess 9,000 169,000 169,000 169,000 

load limit 
Ratio 73 77 78 79 


Max. wt. on rails 


Corporation it is stated, ‘$18.00 is the carefully estimated 
average annual cost of hauling one ton of dead weight 
in freight car equipment.’ This $18.00 value, un- 
doubtedly, corresponds to the $17.97 mentioned in the 
1933 article. Also, quote: ‘In the 8,800 new lightweight 
freight cars, built of USS Cor-Ten in the last 2% years, 
tare weight has been reduced 20 per cent and more. 
An average of four tons per car has been trimmed off, 
giving capacity for as much additional pay load. Revenue 
per car has been increased 6 per cent to 8 per cent with 
no increase in operating expense.’ 

“Let us now work out the economy of a particular 
lightweight box car, such as the Union Pacific 1937 
design, as compared to a conventional box car weighing 
45,100 lb. Assume that these cars are to be loaded to 
their load limit 90 per cent of the time. This will 
allow us to use the high value for e = $.0017 per gross 
ton mile. 


Let W, = weight of conventional box càr........... eee 45,100 Ib. 
We= weight of U. P. 1937 lightweight car.............. 39.000 Ib. 


then Wi — Ws gives a reduction in weight C TET ue . 6,100 Ib. 
"Assuming an increase in cost of light-weight car 


over conventional car of $300, then the cost per pound 


300 
of weight saved = ——— = $.049, or 5 cents per Ib. 
6,100 
Let ti = Tux rate mancino epo o Rer RR eig 1 per cent 
tm Interest assumed xx....4. ausm a resume ad per cent 
ts = Depreciation rate (25 years) —.................. 2.74 per cent 


t, = Total fixed charge rate —................ E 6.74 per cent 
M — average annual mileage per box car on U. P. Lines — 10,000 miles 
The operating expense saved per car per year = 
/1— We ,100 
e = 10,000 ——— x .0017 = $51.85 
2,000 2,000 
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“From this amount each year the fixed charges are 
paid and the remainder, which is the net saving, may be 
invested at to compound interest. 

Fixed charges — t, (300) — .0674 x 300 — $20.22 


The net savings per car per year — S — $51.85 — $20.22 — $31.63 
The net savings per car in 25 years would be 


(14 t)2—1 (1 + .03):5* — 1 
S = 31.63 ———————— 


ts 


= $1,153.17 


“By equaling the operating expense saving and the 
fixed charges we can determine the cost per pound that 
could be paid for weight saved, in other words, the 
cost that just balances the saving and fixed charges as 
follows: 

M (e) 


(e) 
M = t C, or C = ————— 
ty x 2,000 


000 
10,000 x .0017 
"0674 x 2,000 


= .126 or 12.6 cents per lb. 


“This figure is of value when considering the cost 


Underside view of a modern lightweight spring plankless truck 


paid per pound of weight saved for either the total 
car or break down detail parts of the car under con- 
sideration.” 


Increased Reliability in Freight Cars of 
Recent Design 


With the advances which have been made in materials 
and engineering design, the new lightweight freight 
cars represent a distinct improvement over earlier types, 
not only from the standpoint of weight saving but from 
that of increased reliability and freedom from service 
failures. This applies equally to the car bodies, which 
in general are designed to avoid peak stresses by the 
scientific application of extra material where needed, and 
also to the trucks which, by elimination of the spring 
planks, provision of lightweight wheels, high-tensile steel 
bolsters, side frames, etc., may be designed with a saving 
of roughly two tons in weight per car set and yet afford 
a simple, flexible and strong construction assuring years 
of service with little likelihood of failure. 

While it must be admitted that the lightweight alloy- 
steel cars have been in service hardly long enough to 
give full information regarding maintenance costs, the 
indications are that more or less appreciable savings will 
be effected in this important particular. In general 
freight-car service, therefore, it is not unreasonable to 
suppose that the new high-tensile steels will show as 
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much greater resistance to corrosion than copper steels, 
as the latter show when compared with plain carbon 
steels. The greater resistance to abrasion and physical 
abuse which is afforded by high-tensile steels is also 
favorable to a good maintenance showing. 

Another factor of importance is the welded construc- 
tion used more or less extensively in modern lightweight 
freight cars, especially when maximum weight saving is 
a prime consideration. Welding technique and equip- 
ment of both the manual and automatic type have been 
developed and improved to such an extent that unusually 
reliable results are being secured. A recent A. A. R. 
report for example, covering impact tests up to 13 
miles an hour of a box car fabricated aimost entirely 
by arc and spot welding, showed no defects, and a close 
inspection of 14,000 spot welds failed to disclose any 
indication of weakness or failure. 

The welded seams and connections not only avoid 
overlapping construction, but make possible simplifica- 
tions in design which effect substantial weight savings. 
In addition, there are no punched rivet holes to reduce 
the effective cross sectional area in tension and thus 
necessitate using slightly heavier sections. As regards 
the general efficiency of a welded joint or seam between 
two pieces of metal, modern welding practice permits 
developing the full strength of the original metal parts 
being joined, or more if necessary. 

Still another important advantage of welding, in its 
bearing on car maintenance is the possibility of positive- 
ly sealing exposed joints against water leakage and re- 
sultant accelerated corrosive action, especially when prod- 
ucts such as high-sulphur coals are being hauled. This 
fact is well demonstrated in the case of five welded hop- 
per cars built in 1931 for the Chicago Great Western 
by the Pullman-Standard Car Manufacturing Company, 
these cars having been remarkably free from deteriora- 
tion or the necessity of repairs during a period of six 
years in which they have been assigned largely to the 


The interior of this car shows evidences of good design—Plywood 
has been used for the inside roof lining 
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hauling of Southern Illinois coals with a relatively high 
sulphur content. 


Cars Must Be Designed and Equipped for 
High-Speed Operation 


The statement that average freight-train speeds in- 
creased from 11.9 miles an hour in 1926 to 16.1 miles 
an hour in 1937 does not give a real picture of what is 
happening. The fact is that many manifest freight 
trains are being operated on practically passenger train 
schedules, and speeds of 50 or 60 miles an hour are by 
no means uncommon. This means that modern well- 
maintained draft gears must be installed to cushion 
shocks in train handling and, even more important, 
adequate brake equipment provided to permit stopping 
long heavy trains safely from high speeds within the 
required distances. The flexibility, uniformity and re- 
liability of brake applications with the new Type AB 
freight brake make its general application highly de- 
sirable and, if the present tendency towards higher train 
speeds, in conjunction with higher ratios of load limit 
to light car weight, is maintained, the empty-and-load 
brake feature will become a necessity. Savings in car 
maintenance as a result of smoother brake action are 
offset to a certain extent by increased cost in repairing 
the somewhat more complicated AB brake equipment, 
but there will be an important net saving in lading 
damage and attendant claims. 

Next to adequate brakes in contributing to safe opera- 
tion and the reduction of damage claims is the freight 
car truck which must provide not only maximum re- 
liability and freedom from maintenance difficulties, but 
easy riding qualities far in excess of those required when 
freight train speeds seldom exceeded 30 to 35 miles 
an hour. Concentric wheels, better spring maintenance 
and modern truck stabilizing and spring snubbing de- 
vices seem to be essential requirements for all cars used in 
the shipment of commodities which may be damaged 
by excessive vertical oscillation at critical speeds above 
those formerly attained. 

The foundation of the modern freight-car truck is, 
of course, the cast-steel bolster, and side frame with 


integral journal boxes, which represent years of ex- 
perience and development largely on the part of the 
manufacturers who now furnish both side frames and 
bolster castings of adequate strength, reliability and wear 
resistance, and entailing only a small fraction of the 
expense required in maintaining earlier designs. Com- 
paratively recent improvements in truck design have in- 
cluded elimination of the more or less troublesome spring 
plank and the provision of enough flexibility between 
bolsters and side frames so that trucks can negotiate 
curves more easily at high speeds, with less thrust 
and wear on the wheel flanges, truck frames, journal 
boxes and associated parts. Like other truck parts, 
lightweight brake beams are now available, made of 
high-tensile steel and meeting all A. A. R. strength re- 
quirements. The necessity of providing reliable brake- 
beam suspension, and safety hangers to support the 
brake rigging in the event that any part fails needs 
hardly be stressed, in view of potential hazards, par- 
ticularly in high-speed operation. 

Modern draft gears, hand brakes, door-operating 
mechanism and other important details are destined 
to play their part in the freight car of the future. In 
box cars, the metal roofs must not only serve as part 
of the car structure to tie the sides and ends together, 
but be waterproof and treated on the inside to over- 
come condensation difficulties. A number of railroads 
have experimented with various insulating compounds 
sprayed on the interior roof sheets, and others have 
applied complete inside roof linings of plywood, or 
other materials, in attempts to prevent condensation 
losses. In refrigerator cars, insulation materials and 
their application constitute a major problem. 

The manufacturers of all these various materials and 
devices have worked with the car builders and the rail- 
roads, in developing designs of freight cars which are 
efficient, revenue-earning units vastly superior to earlier 
types. In view of potential operating economies, im- 


proved service, reduced damage claims and lessened 
maintenance expense, the sooner the present large in- 
ventory of obsolete, worn-out freight cars is replaced 
by new and modern equipment the better it will be for 
the railroads. 
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Faetors Which Influence 


The Cost of Maintenance 


Ns rue process of accumulating the information from 
which to prepare this article the writer called upon a me- 
chanical officer who is well known for the soundness of 
his views on policies affecting locomotive repairs and 
asked him these questions: "What have been the most 
important factors in locomotive design which have con- 
tributed to a reduction in the cost of locomotive repairs ?” 
and “What changes in shop facilities or methods have 
contributed to a reduction in the cost of locomotive re- 
pairs?" His answer to these questions came immediately 
in the form of another question : “Upon what do you base 
the assumption that there has been a reduction in the cost 
of locomotive repairs?" The ensuing discussion merely 
served to emphasize again the fact that in matters re- 
lating to railroad operation it is not always safe to as- 
sume that a condition relating to the country as a whole 
is equally a fact when applied to one particular road and, 
conversely that which may be true concerning operation 
pA e road does not always apply to the country as a 
whole. 

The assumption upon which the statement was made 
was based upon the fact that the cost of repairs per 
locomotive mile in freight service dropped 25 per cent 
during the period from 1924 to 1936 (the latest year for 
which complete figures are available) for the Class I 
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Modern locomotive design and 
improved repair facilities and 
methods have enabled the roads 
to stabilize the unit cost of main- 
tenance while motive-power ca- 
pacity increases 


roads. It would seem that one might assume that the 
cost of locomotive repairs has undergone a similar reduc- 
tion on all well-operated roads, whereas it will be found 
that on some roads this figure has remained about the 
same or has resulted in a slight increase. It is of inci- 
dental interest to note that the cost of locomotive repairs 
per locomotive mile in freight service has increased 13 
per cent since 1932, the year in which the “per-mile” 
figure was the lowest. 

There is a difference of opinion among mechanical 
men as to the value of the per-mile figure, its opponents 
contending that it is not a true indicator because of the 
fact that it ignores the size of the locomotive with the 
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attendant increase in the hauling capacity. It is entirely 
outside the scope of this article to discuss the value of 
the figure except as an indicator of a trend. As such it 
indicates that the unit cost of locomotive repairs in freight 
service has been consistently reduced over a period of 
years to the low point of 1932 with the single exception 
of 1923 in which the effects of deferred maintenance 
during the shop men’s strike were being paid for. Since 
1932 the unit cost has been consistently increased until 
now it stands at 13 per cent above 1932 and 25 per cent 
below 1924. 

During the 8 years from 1924 to 1932 the expenditures 
for freight locomotive repairs declined from 321 to 128 
million dollars, increasing by 1936 to 193 million dol- 
lars. (Freight locomotive repair cost has remained con- 
sistently at an average of 70 per cent of all steam loco- 
motive repairs.) During the same period freight loco- 
motive mileage dropped from 998 to 607 million and 
up again to 804 million by 1936. Gross ton-miles, on 
the other hand, increased from 954 to 1,141 million from 
1924 to 1929; decreased to 657 million in 1932 and came 
back to 896 million in 1936. Train loading increased from 
1,588 gross tons in 1924 to 1,870 in 1930 (1929 was 
1,866) ; decreased to 1,682 in 1932 and rose again to 
1,860 in 1936. The average train load of 1,902 gross 
tons in 1937 is the highest during the entire period. 

These statistics might serve only to confuse the dis- 
cussion were they not valuable in providing the back- 
ground for the statement that, taking the Class I roads 
as a whole, the cost of locomotive repairs in freight 
service has decreased substantially on the locomotive- 
mile basis while the transportation tool for which the 
money has been spent is doing a bigger job today than 
it has ever done before. 

It is undoubtedly true that over the entire period there 
has been a substantial improvement which has been re- 
flected in the unit cost figure but it is equally true, es- 
pecially since 1929, that a considerable part of the re- 
duction in unit cost has been the result of deferred main- 
tenance. Then too, over that same period the unit cost 
basis has had the advantage of a condition in the rail- 
road industry in which the gradually diminishing volume 
of demand for motive power has made it possible to 
utilize locomotive mileage which never had to be restored. 
Were statistics available to develop such a unit the “cost 
of locomotive repairs per mile restored” might result in 
an entirely different picture. 

An analysis of general statistics falls far short of de- 
veloping data to prove what is known to be a fact; 
namely, that the average locomotive of today will run 
from three to four times as many miles between shop- 
pings for general repairs as the locomotive of 1924 would 
and does haul about 25 per cent more tonnage per train 
at a higher speed than did its predecessor of 14 years 
ago. That, in simple terms, is a statement of the job it 
has done, and the fact that it has accomplished such a 
job at a unit repair cost no greater than, and probably 
less than, the cost of 1924 is sufficient justification for 
its continued existence. 

How has this job been accomplished? The answer 
lies in two important factors: (1) Improvement in de- 
sign and in operation, and (2) improvement in the char- 
acter of facilities and the methods used in locomotive 
repair work. 


The Influence of Design 


One of the distinct advantages of the locomotive of 
today is its ability to stay away from the repair shop 
for much longer periods than its predecessor of 10 to 
15 years ago. Many changes in design have taken place 
which have contributed materially to a situation wherein 
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locomotives may have performed assigned mileages rang- 
ing from 100,000 to 200,000 miles of road service be- 
tween shoppings instead of from 30,000 to 75,000 miles. 
The advantages of many of the materials and devices such 
as alloy-steel rods, axles and motion parts, cast-steel beds 
and roller bearings, are too well known to warrant de- 
tailed repetition here. In boilers and fireboxes, alloy- 
steel sheets, and welding have played an important part 
while water treatment alone has gradually extended the 
required time for flue renewals. In addition the intro- 
duction of force-feed oil lubrication and pressure grease 
lubrication has served to reduce wear on parts to such 
an extent that, in one case, a locomotive stayed out of 
the general repair shop for four years. 


Improvements in Repair Facilities and Methods 


Of outstanding importance in maintenance work during 
the past 15 years have been two major changes: The de- 
velopment of preventative maintenance on locomotives, 
and the gradual concentration of repair work at shops 
and terminals where the facilities are the most modern. 
The idea of repairing locomotives for a predetermined 
term of service came in with the introduction of longer 
locomotive runs. Operating conditions demanded the 
latter in the interest of economy and it was found that 
a much higher standard of maintenance was required 
in order to assure reliable service over longer distances. 
Because locomotives are required to be inspected regu- 
larly, advantage is taken of washout periods to perform 
such minor repair work as will keep motive power in 
service without interruption. This results in the ability 
to perform greater service without attendant and pro- 
portionate increases in repair costs. 

When it is considered that the modern locomotive— 
whether it be new power or modernized power—is a 
much more complicated machine than one of several 
years ago it is really remarkable that it can be maintained 
within the cost figures that are being established today. 
Obviously the cost of a general-repair job on modern 
power is greater than it used to be but the greater service 
rendered holds down the cost per unit of service rendered. 

No small part of the ability to do this has been due 
to radical changes in the methods of shop operation as 
well as in the tools with which the job is done. The 
changes that have taken place in the system of shop 
functioning as well as the idea which has prompted the 
replacement of many obsolete units in the shops have 
been made to assure production in volume at low unit 
cost. Unfortunately, business conditions have not pro- 
vided a sufficient volume of repair work to enable the 
roads to determine what may be the maximum savings 
effected as a result of expenditures for new facilities. 
but the actual savings in numerous cases have been enough 
to indicate the course to be pursued in the future. 

Several facts stand out very clearly. We should not 
be deceived by what may appear to be a satisfactory re- 
duction in the unit cost of maintenance. It is perfectly 
obvious that much of this reduction since 1929 has been 
the result of deferred maintenance. The restoration of 
a balance in locomotive mileage after a period of cur- 
tailed expenditures is usually done at an increase in unit 
cost and there is always the danger, in our zeal to effect 
economies, of being in the embarrassing position of the 
man who burned his furniture to heat the house. He 
may run out of furniture before the winter is over. 
The margin between revenues and expenses is narrowing 
all the time and with this condition the absolute necessity 
of reducing expenses to stave off bankruptcy is becoming 
more acute. It appears that the day is here when railroad 
men can no longer ignore the possibilities of modern 
power and locomotive repair facilities as a means of 
effecting such a reduction. 
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Diesel-Electric Locomotives in the United States and Canada 


E No. of Na me of builder of ————————————4  ,—Engines—4 Total Date in 
Railroad units Service Locomotive Engine Elec. equip. No. hp. each weight, Ib. service 
ALT ECS. Fisted p ole 2 Switch, Alco Alco West. 1 600 200,000 1937 
1 Pass. E. M. C. Gen. Motors Gen. Flec. 4 900 500,000 1937 
1 Switch. Baldwin Baldwin Allis-Chalmers 1 600 200,000 1937 
3 Switch. E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937 
3 Switch. E. M. C. Gen. Motors West. 1 900 250,000 1937 
2 Pass. vG: Gen. Motors Gen. Flec. 4 900 500,000 1938 
6 Pass. C: Gen. Motors Gen. Elec. Z 900 250,000 1938 
B. E TN E v E 4 Pass. E. e us Gen. Motors West. 4 900 500,000 1937 
1 Switch. E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937 
Bx BE 4i peptone 1 S Baldwin West. West. 2 205 140,000 1930 
Birmingham Southern ........ 6 ` ch, Alco Alco West. 1 900 230,000 1937 
5 Switch. E. M. C. Gen. Motors West. 1 900 250,000 1937 
Boston & Maine............0. 1 Switch, Alco Alco Gen. Elec. 1 600 200,000 1933 
(Portland. Terminal 1 Switch. Alco Alco Gen. Elec. 1 600 200,000 1938 
Canadian Pacific a...se... 1 Switch, Nat'l Steel Car Harland & Wolff Laurence Scott Co. 1 600 200,000 1937 
Canton R. Ro. ec ee eae 1 Switch, E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937 
Chicago & Eastern Illinois..... 1 Switch. Alco Alco Gen. Elec. 1 600 200,000 1938 
2 Switch. E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1938 
Cheazo & Illinois Western... 1 Switen. Alco Alco West. 1 600 200,000 1935 
Chicago, Burlington & Quincy. 6 Switch. E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937 
2 Switch. E. M. C. Gen. Motors Gen. Elec. 1 900 250,000 1937 
Chicago, Rock Island & Pacific 6 Pass. E. M. C. Gen. Motors Gen. Elec. 1 1,200 210,000 1937 
18 Switch. E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937.8 
2 Switch. E. M. C. Gen. Motors Gen. Elec. 1 900 250,000 1938 
East Erie Commercial........ ES! Switch. Gen. Elec. Cooper-DBes: emer Gen. Elec. 1 300 114,000 1935 
1 Switch. Gen. Elec. Cooper-Bes:emer Gen. Elec. 1 300 114,000 1937 
1 Switch. Gen. Elec. Waukesha Gen. Elec. E 165 112.000 1935 
FT: BES os Pancake ve ee cas 9 Switch. E. M. C. Gen. Motors Gen. Elec. 1 690 200,000 1937 
2 Switch. E. M. C. Gen. Motors Gen. Elec. 1 900 250,000 1937 
1 Switch. Alco Alco Gen. Elec. 1 900 230.000 1937 
1 Switch. Alco Alco West. 1 600 200.000 1937 
Fe WA D. ere xau 1 Switch. Cummins Cummins Gen. Elec. 2 500 180.000 1936 
Great Northern .............. 1 Switch. E. M. €. Gen. Motors Gen. Elec. 1 900 250,000 1937 
1 Switch. E. M. C. Gen. Motors West. 1 900 250,000 1937 
Lehigh Valley joie S508 cies 2 Switch, E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937 
4 Switch, E. M. C. Gen. Motors Gen. Elec. 1 900 250.000 1937 
Massena Term. H Switch. Alco Alco Gen. Elec. 1 600 200.000 1937 
Missouri Pacific Switch. E. M. C. Gen. Motors Gen. Elec. 1 600 200,000 1937 
Switch, E. M. C. Gen. Motors West. 1 900 250.000 1937 
Monongahela Connecting Switch. Gen. Elec. Cooper- Bessemer Gen. Elec. 2 300 164,000 1936 
Switch. Gen. Elec. Cooper-Bessemer Gen. Elec. 2 500 240,000 1937 
" Switch. Gen. Elec. Cooper- Bessemer Gen. Elec. 2 300 160,000 1937 
New Orleans Public Belt Switch. Baldwin Baldwin West. 1 900 240.000 1937 
N Y. NOHO & H......... 0 Switch, Alco Alco Gen. Elec. 1 600 200,000 1938. 
Nethampton & Bath......... 1 Switch. Bethlehem West. West. 2 x00 266,000 1937 
Vatapsco & Back Rivers...... 5 Switch, 2M. (Cy Gen. Motors Gen. Elec. 1 600 200,000 1937 
5 Switch. Alco Gen. Elec. 1 600 200,000 1937 
2 Switch. Alco West. 1 600 200.000 1937 
Bennsv Wanita «esses erre 1 Switch. C Gen. Motors Gen. Elec. 1 600 200.000 1937 
leu Terminal ..........LL. 1 Switch, [an Gen. Motors Gen. Elec. 1 600 200.000 1937 
Phila, Beth. & N. E.......... 4 Switch, aren Gen. Motors Gen, Elec. 1 600 200,000 1937 
4 Switch. C. Gen. Motors West. 1 900 250,000 1937 
Reading ...........0.. exa 6 Switch. C Gen. Motors Gen. Elec. 1 600 200,000 1937 
2 Switch. Alco Gen. Elec. 1 900 230,000 1937 
Ker Terminal ......... ee’ Switch. C. Gen. Motors Gen. Elec. 1 600 200.000 1936 
south Buttalo Ry............ s 1 Switch. Alco Gen. Elec. 1 900 212,000 1937 
8 Switch. Alec Alco Gen. Elec. 1 600 200,000 1937 
Union Pacific ....... Ve x sol Pass. Pull.-Std. Gen. Motors Gen, Elec. 1 1.200 200,000 1936 
1 Pass. EM. GC Gen. Motors West. 6 900 1.020,000 1937 
1 Pass. E. M. C. Gen. Motors Gen. Elec. 6 900 1,020.000 1937 
1 Pass. E. M. C. Gen. Motors Gen. Elec. 4 900 —  ...... 1937 
Warrior River Term.......... d Switch Meo Alco West. 1 900 230.000 1938 
Youngstown Northern ........ 2 Switch, Alco Alco Gen. Elec. 1 900 230,000 1937 
2 “Switch. E. M. C. Gen. Motors West. 1 900 250.000 1937 


* This list supplements one published in the February, 1937, Railway Mechanical Engineer and includes units placed in service or ordered between 
Janaary 1, 1937, and March 1, 1938. 


S The chart to the left shows the total 
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placed in service up to March 1, 1938. 
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Gleanings from the Editor’s Mail 


(The Apprentices Speak) 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Special Problems for ‘‘Specials”’ 


Many special apprentices have stated that they wished they 
had some responsible problem to work on just to keep in shape 
with their past college work. The railroads that hire these spe- 
cial apprentices could help themselves and the special apprentice 
by giving him some problem to analyze and work on, which the 
railroad or the shop is working on, together with his regular 
training course. This will let him feel that he is doing some- 
thing for his company and at the same time build up his con- 
fidence, which the railroads do need in their men. 


Work Hard at the Job 


Truly, it is easy to look on the dark side these days of “re- 
cession.” If a fellow is going to get ahead he must work—by 
this I mean, study and get all the outside information of his 
trade he can obtain. Before a young man learns the machinist 
trade he should have his mind made up as to whether or not he 
will like this trade for his life's work. I am taking a corre- 
spondence course and feel that every apprentice should. Last, 
but not least, I think an apprentice should take magazines such 
as the Railway Mechanical Engineer. It has proved very helpful 
to me and I think very highly of it. I think the railroads should 
encourage this outside help more than they do. 


Written Instructions in the Shop 


During the time spent by a special apprentice in various shops 
much effort is made to secure written instructions on the work, 
and it has been found that in the majority of cases these instruc- 
tions are scarce and cannot be taken out. These instructions 
should be given to each and every apprentice and special appren- 
tice upon entrance to each shop, and be returned to the shop 
when he leaves, so that he may study while working on the 
equipment. The foreman and high officials should meet at their 
convenience periodically to question and be questioned by these 
apprentices. The better the relations established between the 
men in training and the railroads, the stronger the bond will be 
in securing a reliable and substantial foundation for the future. 


Technically Trained Men Needed 


A group of technical men having special training and ability 
to co-ordinate the efforts of the mechanical, operating and main- 
tenance departments could be inestimably valuable. Unfortu- 
nately for the well-being of the railroads, it is impossible for 
some men to see from their own rut the problems facing other 
departments. These specially trained men would be better 
equipped to analyze possible economies as a whole, rather than 
with the viewpoint of but one department. While I fully recog- 
nize the inexperience of the technical graduate, his suggestions 
are usually worthy at least of examination, because he has not 
only been trained to examine facts thoroughly, but has the ad- 
vantage of the newcomer's perception Such men could be very 
well developed into executive material. 
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A Special Apprentice Comments 


What is needed most is a carefully worked out plan of instruc- 
tion for apprentices and a person of experience and foresight 
to have direct supervision over them, and to see that they are 
given a varied training and not left in one department for the 
duration of their course of training. As it is now, the majority 
of apprentices are left to shift for themselves in shops or en- 
ginehouses, or else they are assigned to special duty and never 
get a chance at other work. Consequently, when positions are 
open the lack of experience generally prevents the apprentice 
from filling these vacancies. 


. Apprentices Need Training in Theory 


Concerning apprenticeship training, I think that the railroads 
should hold classroom periods two days a week for one hour 
each, to give the apprentice the theoretical as well as the prac- 
tical background. One reason I am a subscriber to the Railway 
Mechanical Engineer is because I desire the theories found within 
this fine publication. I have studied from various books and 
pamphlets, seeking further knowledge. The past three years I 
have been and still am attending night school I have studied 
courses in heating, ventilation and air conditioning; production 
methods and tool engineering, and machine design. These have 
all been very helpful to me. 


Square Pegs in Round Holes 


The boy (apprentice), more often than not, regards his ap- 
prenticeship as merely a job until he can get something better. 
No attempt is made to fit him to a job, or to improve his ability. 
Potential boilermakers may be found in any brass shop, and good 
welders may be going to waste in the machine shop. Usually 
they are placed where they are needed today, without regard for 
where they will be needed tomorrow. A great deal more can be 
said on both sides, but today, the only way to morally justify the 
low rates paid to apprentice boys is to give them training that 
will be valuable even though they can expect nothing more than 
an indefinite lay-off when their period of training is over. I 
believe the fundamental solution lies in the development of per- 
sonnel departments with ability and authority to co-ordinate ap- 
prentice programs with the needs of the railroad, and to create 
better personnel relations within the industry. 


Railroads Should Protect Apprentices 


If the railroads don't train apprentices and then when they 
are in need of mechanics they get men trained on the outside, 
they are decreasing efficiency and increasing their maintenance 
bill. How? Because the outside man is coming into a strange 
plant and doesn't understand the work like the man that has 
been trained in the railroad shops. Therefore, when times like 
the present arrive and the railroad operates a skeleton crew, 
there should be a rather large group of apprentices working, in 
order that they may finish their time. If an apprentice must 
serve four years, but it takes him eight, due to shut-downs, then 
he becomes discouraged, loses interest in his work and finally 
leaves. My first interest is the railroad and I think it is my 
future and that I can accomplish something on a railroad; but 
when I have been furloughed for seven months without any sign 
of going back in the near future, I just can't help but stop, look 
and listen for a moment. 
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THE READER’S PAGE 


Smokeless Operation of 
Steam Locomotives 
To THE EDITOR: 


The problem of securing the proper combustion of 
coal, thereby diminishing the smoke nuisance and other 
well-known troubles, has confronted the operators of 
locomotive engines since the earliest days of railroading. 
There is still extant a manuscript containing a legal 
opinion dated August 9, 1814, relating to the locomotives 
then in use on the Wylam Colliery Railway in England. 
This opinion asserts that “in the operation a little noise 
and Smoak is certainly made which A considers a nui- 
sance.” How often since that day has this same com- 
plaint been echoed! ; . 

In the April number of the Railway Mechanical Engi- 
neer, there is an abstract of a report by William G. Chris- 
ty, in which he intimates that modern American locomo- 
tives suffer from poor combustion, or incomplete com- 
bustion. Mr. Christy advocates the introduction of air 
over the fire in some manner, and suggests that it may 
be necessary to redesign the firebox in order to attain 
this end. The admission of a secondary supply of air 
above the fuel-bed is unquestionably sound in principle, 
and the practical application of the idea has received a 
great amount of attention on American railroads. Fail- 
ure to evolve any generally accepted standard practice 
may be charged very largely to the fact that the expense 
and difficulty of maintaining the most efficient arrange- 
ments, which were too often the most complicated ones, 
were generally more than sufficient to balance any gain 
from improved combustion. 

In the days of hand-firing, firemen were frequently 
given detailed instructions for minimizing the emission 
of smoke by proper manipulation of the firedoor. This 
practice can be a source of trouble, because of incomplete 
mixture of the incoming air with the firebox gases some- 
times resulting in quantities of comparatively cold air 
striking the tube-sheet with anything but a beneficial ef- 
fect. Combustion tubes similar to those described in the 
Raikvay Mechanical Engineer for February, 1936, page 
48, have been applied in large numbers on various rail- 
roads, ever since D. K. Clark perfected this ancient sys- 
tem of induced air jets in 1858. Several Class I rail- 
roads have used them on most of their larger engines for 
many years. The experience of these railroads should 
indicate the value of such an appliance. It seems only 
reasonable to conclude that the tubes would have been 
abandoned long ago if they had not served their purpose. 

The well-known Gaines firebox and combustion cham- 
ber, with its brick wall containing passages through which 
heated air is admitted above the fire, should be familiar 
to most readers. This was perhaps the most successful 
of all the more ambitious attempts to secure a continuous 
influx of fresh air over the fuel-bed. Its use was wide- 
spread, but recent applications have been mostly con- 
fined to large articulated locomotives. The feeling of 
many American engineers toward such devices as this 
was once expressed by an eminent authority in the fol- 
lowing words: "It is doubtful whether the question of 
the value of various forms of the brick arch for admit- 
ting hot air, etc., will ever be satisfactorily settled in any 
one way to the community at large." 

In contrast to the apparent lack of agreement among 
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American engineers regarding those adjuncts of the loco- 
motive firebox which tend to promote smokeless com- 
bustion, little divergence of opinion exists in Great Brit- 
ain. There, the question of burning bituminous coal with 
a minimum of smoke was definitely settled by the work 
of Charles Markham on the Midland Railway between 
1856 and 1860. Air-tubes through the firebox front and 
sides, solid and perforated bric arches, combustion 
chambers of varying degrees of complexity, etc., were 
all tried and discarded. (It is only in very recent years 
that the combustion chamber has reappeared in the boil- 
ers of 4-6-2 and 2-8-2 type engines, as a means of keep- 
ing the tubes to a moderate length.) The solution finally 
arrived at embodied a long, solid brick arch, and pro- 
vided for the continuous admission of a supplementary 
air supply through the firedoor. A deflector plate was 
attached to the inside of the fire-hole to direct this air 
downward toward the surface of the fuel-bed. 

In Germany, the evolution of smoke-consuming ap- 
paratus began very early and covered a long period. 
Simple and complicated devices of almost every imagina- 
ble variety were tried, culminating in the present stand- 
ard Marcotty firedoor, which has now been reduced to a 
very simple form, the steam jets and automatic blower 
formerly incorporated having been abandoned as costly 
and unnecessary refinements. With the Marcotty ar- 
rangement, air is automatically drawn in through spe- 
cially designed passages beside the firedoor and dis- 
charged above the fire, whenever the firebox vacuum 
exceeds a predetermined figure. It may be worthy of 
investigation by those who aim to improve the process 
of combustion in American locomotive fireboxes. 


W. T. H. 


A Suggestion to Eliminate 
Piston-Rod Failures 


To THE EDITOR: 


The locomotive accident reports give over a thousand 
piston-rod and crosshead failures per year. Most of 
those failures may have been caused by a lack of exact- 
ness in the most essential detailing of taper end of piston 
rod key and slot. 

Piston-rod failures may be divided into two main 
classes: (1) Failure at the small end of the taper fit, 
and (2) failure at the large end of the taper fit. Most 
failures at the small end start the first day the key is 
driven into place. The key, lacking substantial sup- 
porting metal, simply will not stay put and the only 
recourse is the use of the hammer. The severe wedging 
action of the key and reverse stresses start cracks and 
promote early failure. 

Nearly all failures at the large end of the taper seat 
may be caused by eccentric loading. The crosshead-pin 
vibrations may concentrate at this point because the 
cross-sectional area of the piston rod is less than the 
body. It is believed by engineers that were the taper 
seat increased in diameter by 25 per cent all stresses 
and high vibrations might be transferred to the body of 
the piston rod and there harmlessly eliminated. 


FRANK RATTEK. 


225 


IN THE BACK SHOP 
AND ENGINEHOUSE 


The Danville locomotive erecting shop has been improved by a new concrete floor 


Locomotive Shop 
Improvements at Danville 


During the past two years the Chicago & Eastern Illinois 
has made a number of improvements at its main loco- 
motive repair shop, Danville, Ill., which are expected to 
have important effects in improving the quality and re- 
ducing the cost of locomotive maintenance work on this 
railroad. Included in the improvement program has been 
the installation of 10 modern machine tools, 10 electric 
floor grinders, 7 new electric drives to existing machines, 
1 electric-driven pipe bender and 5 Ingersoll-Rand pneu- 
matic hoists. This new equipment, installed at a cost 
of approximately $125,000, replaces at least 40 antiquated, 
worn-out shop tools which were scrapped. In addition, 
a pair of Whiting 25-ton car hoists has been purchased 
and temporarily installed in the boiler shop where several 
tracks are assigned to car work pending the building of 
a new coach shop to replace the one destroyed by fire 
several months ago. An important improvement in 
the erecting shop has been the installation of a new con- 
crete floor. 

The Danville locomotive machine shop is a brick struc- 
ture 620 ft. long by 150 ft. wide, equipped with 28 
locomotive repair pits, spaced 22 ft. apart on centers in 
the south half of the building which faces the transfer 
table. The machinery bay in the north half of the loco- 
motive shop is provided with the necessary equipment 
for the expeditious handling of the many machine oper- 
ations required in machining and repairing locomotive 
parts. Locomotives are unwheeled and wheeled by 
means of a 100-ton crane in the erecting shop which 
leaves the transfer table, with which the shop was orig- 
inally equipped, free for the almost exclusive handling 
of passenger equipment to the coach shop and storage 
tracks south of the table. A second crane in the erecting 
shop, of 15-ton capacity operates under the 100-ton crane 
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and is used for the handling of heavy locomotive parts. 

One of the first improvements made at the Danville 
shops was the application of a new concrete floor in 
the erecting shop to replace the wood floor formerly 
used. Approximately 43,000 sq. ft. of concrete was laid 
12 in. deep, the entire length of the erecting shop. While 
representing quite a substantial outlay, the advantages 
gained were decidedly worth while and will be realized 
for many years to come. Truck operations and the 
movement of material, for example, are greatly facili- 
tated; floor maintenance is eliminated which saves at 
least $900 a year, formerly spent renewing the planking ; 
locomotive maintenance work is no longer interrupted 
while making floor repairs; it is easier to keep the floor 
clean and accident possibilities are reduced. 


Cincinnati No. 5 plain miller set up for machining a side rod on the 
66-in. table 
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In the machine department practically all machine tools 
have been re-arranged and placed for the more effective 
handling of the work. Monorail hoists and jib cranes 
are installed, as shown in the illustration, to facilitate 
material handling to the various machine tools. For ex- 
ample, one monorail hoist equipped with a 2-ton Inger- 
soll-Rand machine serves six tools, including a radial 
drill, a 50-ton hydraulic press, two draw-cut shapers, 
one boring mill and one slab miller. This serves all 
machines in the driving box gang. Jib cranes are in- 
stalled to serve all heavy machine tools as needed. 
Four 1-ton Ingersoll-Rand hoists replace cylinder air 
hoists, providing faster and safer handling of heavy 
material. 


New Machine Installations 


Some of the most important of the new machine tools 
installed at Danville shops are listed in Table I. They 
replaced the following machines which were scrapped ; 
7 planers, 2 shapers, 9 engine lathes, 3 turret lathes, 4 
boring mills, 4 drill presses, 1 pipe bender and 10 
grinders. 

Almost no change was made in the wheel department 
except for the rearrangement of existing machine equip- 
ment to provide for more orderly handling of the work. 
Most of the new tools were installed for the use of 
gangs specializing on the following work: driving boxes, 
rods, pistons and crossheads, valve gears, etc. The 
Ingersoll milling machine and the Bullard 42-in. ver- 
tical turret lathe went to the driving box gang; the 
Bullard 24-in. machine and the Micro grinder to the 
rod job; the American heavy-duty engine lathe and 
radial drill to the piston and crosshead job; the No. 5 
Cincinnati miller to the valve job; the Pratt & Whitney 
lathe to the tool room; the Jones & Lamson turret lathe 
to the general machine department; and the 10 floor 
grinders were installed wherever they could be used to 
the best advantage throughout the shop. 

The first tool shown in the list of new machine installa- 
tions is the Ingersoll slab miller which is used for 
machining driving boxes, shoes and wedges, crosshead 
shoes, engine truck and trailer boxes, guides, etc., both 
new and repair work. It is estimated that the machine 


saves at least 35 per cent in time and labor cost over 
previous methods of machining these parts on planers. 
For example, 24-in. brass shoes and wedges were for- 
merly machined from rough castings at the rate of 14 
hr. per set of 16, using two settings on a planer. These 
shoes and wedges are now machined two at a time 


while held in a special jig on the Ingersoll machine, 
finishing five surfaces simultaneously at the rate of six 
shoes and wedges an hour, or roughly 3 hr. for the 16 
shoes and wedges. A cutting feed of 414 in. per min. 
is used and, after the original allowance of one hour for 
setting up the jig in the machine, about 5 min. is re- 
quired for adjusting and clamping each pair of shoes 
and wedges. 

Like all new machines installed at Danville shops, the 
Ingersoll miller is fully equipped with necessary special 
fixtures and cutting tools, without which the investment 
in the machine itself can never bring satisfactory returns. 
In this case, the fixtures include one driving box fixture, 
one shoe-and-wedge fixture, one cross-head fixture, one 
arbor support, both serrated and inserted blade cutters, 
arbor mills, nut shanks and a solid shank 312-in. boring 
bar. The larger fixtures and tools are kept safe off the floor 
on a steel rack of ingenious design, conveniently located 
with respect to the miller. Small tools and milling cutters 


Table I—New Machines Installed at Danville Shops 


87—Bullard 42-in. spiral-drive vertical turret lathe 
89—Jones & Lamson 3%%-in. turret lathe 
90—American 6-ft. radial drilling machine 
91—Bullard 24-in. spiral-drive vertical turret lathe 
100—Toledo No. 999 pipe threading machine 
101—Wallace No. 424 pipe-bending machine 
102—Micro railroad-model internal grinding machine 
103—Cincinnati No. 5 plain high-power milling machine 
104—American 27-in. by 96-in. heavy-duty engine lathe 
105—Ingersoll 36-in. by 36-in. by 12-ft. railroad-type 3-head milling 
machine 
106—Pratt & Whitney 16-in. by 66-in. toolroom lathe 
...—U. S. motor-driven ball-bearing floor grinders (10) 
...—Ingersoll-Rand pneumatic hoists (5) 
...—Whiting 250-ton portable car hoist (2) 
Cullman individual electric motor drives applied to: 

24-in. engine lathe, No. 2 ; 

24-in. shaper, No. 83 

20-in. engine lathe 

18-in. nut facer, No. 18 

Milling machine, No. 44 

16-in. engine lathe, No. 43 

20-in. engine lathe, No. 39 


are kept in a special steel locker with wood-lined shelves. 
The objective, of course, is to keep all special tools used 
with this machine in good condition and have them con- 
veniently available where and when needed. 

The Bullard 42-in. spiral-drive vertical turret lathe is 
used for machining large crown brasses, piston heads, 
valve bushings and similar work, also for boring cross 
heads for the piston and wrist-pin fits. In the latter work, 
accurate taper and smooth finish are absolutely essential 
in order to minimize the subsequent hand lapping opera- 
tion. A special driving box chuck is used when boring 


Close-up view of milling cutters finishing five surfaces simultaneously 
— The chip formation tells its own story 
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This new 16-in. engine lathe is used for a variety of toolroom work— 
Note the convenient collet rack 
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6' Air Hoist 
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Wallace portable hydraulic pipe-bending machine which bends 
cold all sizes up to 4 in. 


Jones & Lamson 312-in. turret lathe as set up for the production of 
engine bolts from bar stock 
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Machine Tool and Ee Units in the Danville Shops 


Machine Location, 
Pit No. 
ue Hn. planét 2.£ezeee eite stets nte mtem brem a ya Ges OOF 1 
2—244n,- LATHE? Lose duces aho eee quai rap ears aufi 3 
j5-72-uL .Tadial dFHl 45624 mehr ndn ad nein aso afiels ate 17 
4—5]1-m. boring, al oye. head knee xxl ero En trea VES 9 
5518-10. SIGUE aside E qi ine afe atur aci Ra v ees 27 
6—32-in. draw-cut shaper ........- ue reg 16 
7—Linet press ....-2.] ce ee) heresi t E aS ere es 2 
8—16din.. Ate: naa erscis ees m eee hal md ad ioter Re 5 
9--Senaitive dil EAEra E seins sass PUOI IR Soles dad lu 
10—16-in. lathe* ............ B Dios "——— 5 4°8 23 
D2 its, “Ath? pinan aN peo; arai rupis as cdd 22 
12—26-in, draw-cüt, SHADED «ised estes caivencsci em acsiecaae as 16 
13—22-Ih.. engine lathe os oce me sterne o T hene db dra bos 18 
14—3035.. horizontal. Miller. 2326. e drehen soya ms a sers 23 
15-—23T ‘triple test tack. fencsadcsetesegamatemasetauacacesa 27 
16-—1I4€]n. LSE 5o oie wa ew risit viata teo roca E dus xsv 4094 TR 22 
I4—I8ini; Jathe* auxerat rro rit 3l x Es era eaa ex oO GR ito 22 
TSN it faceE. xo ads Ere esfera eei oos BO D RN S edm ei e 8 
19—16:4n5.. portable’ bolt INDO 2. ooklo secre ymo de pus 6 
20—18-in. portable bolt lathe ..........seseeeeeen eee 1 
21—36i An. PIANE sasora serana Sape ete (PR OETR aia Bra Sj SiS oe 4 
22—2-in. by 30.in. turret lathe ............eeee seer eeseee 
23—2-in. by 3O0-in.. lathe* ......... o esee rre 
24—Senative Grill 2252 peers sir) ror noo n Qu qu nre n T e oat 
25—30-in. ga UP u EE A T TA A T O TT LY 
26—42-in. Ie POMPIERS AT LLL DU ane 


27—27-in. lathe 
28—18-in, lathe 
29—18-in. lathe .. 
30—50-in. upright ‘aril 
31—48-in. upright drill 
32—50-ton hydraulic pre 
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38—90-in. wheel. lathe 1... 4.4 rnt 08.014 nw E inyi 22 
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53—84-in. wheel lathe ................ D 25 
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65—6-in. pipe threader eae rere CR Ry 3 
66—Sensitive drill 1... tnnbeioie imul tieni E ancor Inn 3 
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Layout of machine tools and shop facilities i 


rr m am dee " Wash, Toilet and Locker Rooms above 
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Gage Cocks, etc. 
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, the Danville locomotive shops of the C. G E. | 


Machine Location, 
No. Pit No. 
G76. ‘Cornish, hand brake oa 4t eirear roe aa 2 
6B—HBabbitüng forge: 224. 00ce wes wsqeya este anees 9v9 rey 2 
59-—Headet «reverse vien vies PRO MR ERES l 9 
70—Pneumatic pipe clamp former E PETS 1 
71—830-1m. rOll sae, inoun keanaan 1 
72—Turret punch 1 
73—20-in. roll 1 
74—No. 2 rip saw 24 1 
75—Punch and shear ............ 5 
76—Putnam 36-in. by . lathe NN 18 
77—1%-in.-3-in. bolt threader* ere cree Se 19 
/8— Sensitive sr, orrian E N dere sure EAD . 20 
TISE, wiple fest ráck. 1125 salve bine Sik ge ERES Em D Stn 27 
80—50-ton hydraulic press ........0 cece cee ee eee eee ——— 15 
81—Universal and toolroom grinder ...................... 7 
B2—À481n. radial dri zx2e2rPplesren)Ud€9 ew »es vx oars oh dns 23 
83— 24. m, -STapet 6.3 cwiasa%s 15a views T what ecece rere ua Spes ca Fr 7 
84—Hydraulic gage tester ...... EE N E E RTE 25 
85—6-in. high-speed hack saw ................... «eee 9 
86—Wet or dry drill. grinder ......... o ers 7 
87—423m. vertical: turrét lathe: 2225.55.55. 092 2 SO ror 18 
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93— 2-hp. "used Erindeft .. 599a triton a atl E 
94—2-hp. Boor grinder ..2.0245 5o saereie2 dtr vi E Per WE " " . A " " " 
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101—1-in. to 4-in. portable pipe bender ..................... 2 
102—Internal grinder ........... eise sr Me ears drm Dp eae Ra mo 14 
103—No, S plain milling machine ............. eene 12 
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105—36-in. by 36-in. by 12-ft. milling machine .............. 16 
106—16-in. by 66-in. toolroom lathe ............. eene 6 
107—RotGry jacket. SOME Luque iie nd Ea DP Pa EPRDS 1 
108—Crosshead shoe babbitting form ..............- sees 3 
109—Portable cylinder boring machine .......... 9 
110—Pneumatic piston bull ring riveting machine " 13 
111—84in. boring mil ....... certet] rese Dhania 19 
i * Belt drive. 


+ Belt and motor. 


boxes, this chuck saving set-up time and contributing to 
accuracy. A saving of approximately 40 per cent is 
effected in the machining time required for this operation 
with the old driving box mill. 

The Bullard 24-in. spiral-drive vertical turret lathe, 
equipped with a 3-jaw combination chuck and all neces- . 
sary tool holders, boring bars, cutting tools, etc., is used 
for manufacturing rod brass bushings, side rod collars. 
small crown brasses, hub liners, valve bushings, and 


tsar The driving box department is completely equipped for handling parts 
similar parts. by monorail and jib cranes with electric and pneumatic hoists 
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Bullard 42-in. vertical turret lathe used in turning crown brasses, 
cylinder heads, etc.—Note special lifting devices 


This machine saves about 35 per cent in the cost of 
doing this work over former methods on engine lathes. 
The machine is a versatile tool, well adapted to production 
jobs requiring a high degree of accuracy, and also useful 
on small odd jobs such as turning fibre washers referred 
to elsewhere in this article. 

The uses of the Micro internal grinder are too num- 
erous to mention in their entirety. The machine is well 
adapted for the accurate and rapid regrinding of air 
compressor and power reverse gear cylinders, truing side 
and main rod holes, brass fits, etc. A link-grinding 
attachment is available to grind any radius up to 100 in. 
An extra spindle, which finishes 21-in. to 5-in. holes 
13 in. deep, is used for grinding firedoor cylinders, motor 
car cylinders, etc. New uses are continually developing 
for this machine and it will doubtless have to be operated 
on two shifts if and when the shop starts working again 
at full capacity. Incidentally, double shifting will then 
be necessary on most of the other new machines. 

The Cincinnati No. 5 heavy-duty plain miller, illus- 
trated, is used for general milling operations, being 
equipped with a 66-in. table to do larger work, such as 
side rods. The Danville shop was never previously 
equipped with a milling machine of this capacity and 
flexibility, and attachments are available for handling 
many different kinds of work accurately and on a pro- 
duction basis. These attachments include a heavy ver- 
tical milling head with one-to-one ratio of spindle speed 
to that of the main machine. A 24-in. circular milling 
table, arranged for indexing and power feed. is avail- 
able. Necessary arbors, spindle nose adaptors, reducing 
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collets, vices and chuck are provided, exceptional care 
being taken to keep these attachments and tools in the 
best of condition for immediate use, as in the case of 
those furnished with the Ingersoll miller. 

The American 27-in. by 96-in. heavy-duty engine 
lathe, installed on the piston and crosshead job, is used 
in making piston rods, crank pins, and other parts in 
which the accuracy of this machine, as well as its pro- 
ductive capacity, make it a valuable addition to the shop 
equipment. The same may be said of the American 6-ft. 
radial drill installed near this engine lathe. On both 
machines, an adequate supply of coolant is piped to the 
cutting tool where it is employed when necessary to use 
heavier cutting feeds and speeds. On the lathe a built-in 
chip and coolant pan is provided, also a roller-bearing 
tail-stock center, dual direct-reading across dials, taper 
attachment, combination plain block nest with 4-way 
tool holder, 24-in. 4-jaw independent chuck, chip 
breaker, etc. 

The Pratt & Whitney 16-in. tool room lathe swings 
18% in. over the ways, takes 66 in. between centers 
and has 18 speeds from 16 to 1,000 r. p. m. The spindle 
operates in pre-loaded Timken roller bearings. Taper 
and relieving attachments are provided, also a drawing- 
in attachment with 15 No. 6 collets, varying from 1⁄4 in. 
to 6 in. by sixteenths. The machine is equipped with 
the usual independent and universal chucks, including a 
drill chuck with arbor attachment for the tail stock. From 
the point of view of accuracy, ease of operation, range 
and variety of work handled, this new lathe so far sur- 
passes the old tool room lathe which it replaced that no 
real comparison can be made. 

The Jones & Lamson 375-in. turret lathe is used in 
the general small machine department for making all 
kinds of brake and spring pins and bushings, studs, bolts, 
etc. It is an accurate high-production tool which saves 
at least 25 per cent in time and labor cost, as compared 
with the worn-out and inadequate turret lathes formerly 
used. On the present basis of shop operation at Dan- 
ville, this machine is used on relatively short-run orders, 
so its real value will not be demonstrated until production 
picks up and the shop gets back on a normal basis. 

The Wallace electric-driven pipe-bending machine, 
installed in the pipe shop, is used for bending all loco- 
motive pipes, 14 in. to 4 in. in size, by means of suitably- 
indexed, 4-side holding blocks and an hydraulic ram 
equipped with a die of the proper size. These pipe bends 
are made cold, thus saving the cost of delay of heating. 
The Toledo super-model pipe-threading machine, also 
installed in the pipe shop, is an important addition, 
owing to the fact that Y-in. to 2-in. threads are cut on 
a high production basis, with close tolerances which 
greatly improve bolt and nut connections. The machine 
has a pipe cutting attachment and a reamer to remove 
inside burrs. Die life is increased not only by the 
quality of tool steel used and its heat treatment, but by 
the powerful and steady feed and cutter drive. The ma- 
chine is equipped with six quick-opening die heads and 
one right-hand pipe die for each size from 14 in. to 2 in. 

Ten U. S. electric floor grinders, located at strategic 
points throughout the shop, tend to minimize extra steps 
and lost time in handling the many small hand-grinding 
operations which must be performed in all locomotive 
shops. Six of these machines are driven by 734-hp. a. c. 
motors, each direct connected to an 18-in. by 3-in. grind- 
ing wheel and operating at 1,120 r. p. m. The other 


' four grinders have 12-in. by 3-in. wheels operating at 


1,750 r. p. m. and driven by 2 hp. a. c. motors. The 
minimum diameter of hood outlets is 417 in. in each 
case. 

Cullman individual motor drives have been applied to 
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seven lathes, shapers, millers, etc., as shown in the list, 
replacing overhead line shafting and belts with attendant 
maintenance cost, loss of power while machines are idle, 
and lack of flexibility as regards changing machine loca- 
tions. With individual electric drive, these lathes and 
other tools have been located wherever they can be 
placed to best advantage in each shop sub-department. 

The five Ingersoll-Rarid pneumatic hoists include one 
of 2-ton capacity and four of 1-ton capacity. These 
hoists have proved to be fast, accurate and durable, re- 
quiring minimum expenditures for repairs. 

Each important machine at Danville shops is equipped 
with a steel locker for the safe and convenient storage 
of tools while not being used. The provision of a suit- 
able place to hold these tools which is handy to the ma- 
chine operator saves a lot of time in the aggregate and 
in addition, much damage and loss. of small tools is 
avoided. With the same objective, floor racks are pro- 
vided, when necessary, to keep all machine attachments 
off the floor and also conveniently available. Special 
wrenches and other tools of large size are kept in in- 
genious locked racks where they are available only to 
men authorized to use them. 


Welding Booth Equipped with Exhaust Hoods 


In addition to the main welding booth in the Danville 
locomotive erecting shop, a smaller 12-ft. by 14-ft. booth 
has been installed under the balcony adjacent to the driv- 
ing box job, where it is used primarily in welding cracked 
driving boxes, applying Mez metal side bearing liners 
and also steel shoe and wedge liners. A Lincoln port- 
able 600-amp. welding machine is used in this booth 
which is equipped with a low steel-covered table to sup- 
port driving boxes about 18 in. above the floor, and a 
small rotating plate which is conveniently used to rotate 
and support the box at floor level when this is desirable. 


The welding booth is equipped with a convenient and 
effective exhaust system 
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Referring to the illustration, the very compact and effi- 
cient exhaust system used in getting rid of noxious gases 
and fumes is clearly shown. It consists of a 1%4-hp. 
electric motor, direct connected to a 20-in. exhaust fan 
with an 8-in. intake which tapers down to 4 in. sheet 
metal pipe connections to the hoods. The feature of 
these hoods is the fact that they can be easily adjusted up 
or down and in addition, swung up entirely out of the 
way when not needed. Slides are provided to regulate 
the draft. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Distinction between **Working Pressure" 
And “Allowed Working Pressure" 


Q.—Rules 34 and 35 on safety valves in the 1929 edition of 
the I. C. C. laws, rules and instructions for inspection and testing 
of steam locomotives and tenders and their appurtenances states 
in part: 

*34. Number and Capacity—Every boiler shall be equipped 
with at least two safety valves, the capacity of which shall be 
sufficient to prevent, under any conditions of service, an accu- 
mulation of pressure more than 5 per cent above the allowed 
steam pressure. 

*35. Setting of Safety Valves—Safety valves shall be set to 
pop at pressures not exceeding 6 lb. above the working steam 
pressure. When setting safety valves, two steam gages shall be 
used, one of which must be so located that it will be in full view 
of the person engaged in setting such valves; ..... 

In these two rules it will be noted that rule 34 refers to “al- 
lowed steam pressure" and rule 35 refers to "working steam 
pressure." Would you kindly advise me as to what the distinc- 
tion is between allowed steam pressure and working steam pres- 
sure as used in these rules? 

Also, the form of the specification card in the T. C. C. rules 
calls for the maximum stresses for the allowed working pressure 
while in the affidavit the inspector signs that the boiler is safe 
for a working pressure. Is there any distinction between “allowed 
working pressure" and the "working pressure" as used in con- 
nection with the specification card and affidavit?—A. L. P. 


A.—This question was submitted to J. M. Hall, chief 
inspector of the Bureau of Locomotive Inspection, who 
has submitted the following answer: 

“The term ‘allowed steam pressure’ means the pres- 
sure fixed by the carrier in conformity with rule 1. This 
is the pressure upon which the stresses shown on the 
specification card are based and it must be such that the 
boiler will have at least the minimum factor of safety 
of four as specified by rule 2, and the stresses on stays 
and braces must not be more than the maximum per- 
mitted under rule 3. 

“The term ‘working steam pressure’ means the max- 
imum nominal pressure at which the boiler is operated, 
and is likewise fixed by the carrier; it may be the same 
as the 'allowed steam pressure' or less, depending on 
the option of the carrier. The specification card may 


231 


be compiled, if desired, on the basis of the lower pres- 
sure, and in the event it is later desired to increase the 
pressure, this may be done after proper tests and in- 
spections are made and required reports filed.” 


The Efficiency of a Patch 
For a Boiler-Check Hole 


Q.—What is the efficiency of the boiler-check patch shown 
in the accompanying illustration? 


A.—An examination of this patch indicates that its 
lowest efficiency will be along the outside row of rivets. 


Ream out crack before applying patch 
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What is the efficiency of this patch? 


The efficiency along the outside row of rivets is deter- 
mined by the formula 
2 (p-d) 


pv3 (sin A)?41 


where E = efficiency ; p = diagonal pitch, in., and d = 
diameter of rivet hole, in. From the drawing: 
v (23-632) | 
p = —— = 273 in, and sin A = 5/82 = 
0.6097. Substituting these two values in the foregoing 
formula, we have 
2 (2.73 - 1.0625) 
E= = 
2.73 V 3 (0.6097)? +1 


3.335 
0.842. 


3.9585 


Therefore, the efficiency of the patch is 84.2 per cent. 


Die Head for Large 
Diameter and Long Threads 


The Landis Machine Company, Waynesboro, Pa., has 
added to its line of threading equipment the illustrated 
40A X Landmatic die head for threading large diameters 
of long thread lengths. The diametral capacity of the 
head is 4 in. to 5% in. with a pitch range of 7 to 20 
threads per in. Thread length, while not unlimited, is 
sufficient to take in a large range. The head illustrated 
has a thread-length capacity of 7 in. on a 514 in. diameter. 

The die head belongs to the Landis Landmatic series 
and is of the self-opening, pull-off type for application 
to turret lathes and hand-operated screw machines. It 
is heat-treated throughout and ground for maximum 
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wearing qualities. Diametrical graduations on the cir- 
cumferential surface and micrometer graduations on the 
adjusting screw are used to insure rapid and accurate 
size changes. 

'The 40AX head carries six chasers mounted on the 
face of the head similar to the four-chaser die head. By 


The Landmatic 40AX die head with a diametral capacity of 4 in. to 
5% in. with a pitch range of 7 to 20 threads per in. 


using six chasers instead of four, the cutting load is 
more widely distributed. Thus, the working parts of 
the head as well as the part being threaded are subject 
to less cutting stress. This is said to result in an in- 
crease in tool life with more threads obtained per grind 
of the chaser, improved quality of the product being 
threaded, and also an increase in the life of the die head. 


Eleetrode for Parts 
Subject to Heavy Impact 


The Harnischfeger Corporation, Milwaukee, Wis., an- 
nounces an addition to its line of Smootharc welding elec- 
trodes which is called ““Harmang.” Designed for weld- 
ing on parts subject to heavy impact, these electrodes 
supply the necessary toughness and hardness demanded. 
Its base metal is nickel-manganese steel, ranging from 
11 per cent to 14 per cent nickel-manganese, and 375 to 
414 per cent nickel. Carbon content is in excess of one 
per cent. 

The slag coating which stabilizes the arc and protects 
the metal against loss of carbon and manganese is kept to 
a minimum so as not to interfere with the rapid cooling 
required to form an austentitic deposit. With cold work- 
ing, such as hammering and peening, the soft manganese 
deposit becomes an extremely hard martensite layer 
which offers great resistance to impact and abrasion. 
Harmang operates with the work negative and the elec- 
trode positive, and is built in sizes from % in. to 14 in. 
diameter for use with currents ranging from 90 to 140 
amp. 


A FaAMovs RarLROoAD—Arkansas has the world's most famous 
railroad. It goes through the Dardanelles (Dardanelle, Ark.), 
it crosses the Delaware (Delaware Creek), it is in sight of 
London (London, Ark.), it passes through Subiaco, where is 
located a monastery named after the one in Italy, and terminates 
at Paris (Paris, Ark.). The name of this railroad is the Fort 
Smith, Subiaco & Rock Island. 
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The completed bulk-cement car 


Coal Hoppers Converted 
To Bulk-Cement Cars 


The Western Maryland recently constructed 20 all-steel 
bulk-cement cars on basic parts salvaged from dismantled 
coal hopper cars. All body sheets in contact with the 
lading are new, and all rivet heads on the inner side are 
countersunk to give a smooth surface for the free dis- 
charge of cement. In addition to riveting, all inside 
seams are welded to increase rigidity of the car body and 
guard against possible development of crevices through 
which cement might escape. The inside of the car body 


General Dimensions, Weights and Capacities of 
the Bulk-Cement Cars 


Length inside, ft. and in. yerani aa a OA 25- 
Length over striking plates, ft. and in. ...........ceseseceenves 32- 
Length over pulling face of couplers (normal), ít. and in........ 34- 
Length over running boards, ft. and in. ................... eee 32- 
Truck wheel base, f. QUO? Ioas eoo POP Tea aste p 5. 
Width inside, ft. and in. ............. 9. 
Width over roof eaves, ft. and in. 10- 
Height from rail to top of roof hatches (highest point), 3 - 84 
Height from rail to center-plate bearing surface, ft. and in....... 2- 3M 
Height from rail to center of couplers, ft. and in..............s. 2-104 
= A. R. Load lmit 1B. 2206s oesReE c9 orte rela due Sera 169,000 
Light weight, average, 1b. «i.e ceci Seele serico caro in v aora lude 48,000 
Liye-load iniit, r]U. 1012522215 9058314 A Rar DO EI e IR AT DRY A 121,000 
Volümetric- capacity; Cu, E (ooserokacctcut 600 ARa 1,425 


Cement capacity @ 85 Ib. per cu. ft., lb. ...... eere eee 121,125 
Lump-lime capacity @ 65 lb. per cu. ft., lb. 


was not painted, but was sandblasted to remove all rough- 
ness and scale. The exterior of the car body is painted 
with a special alkali-resisting cement car paint, of approxi- 
mate cement color, so that a neat appearance can be 
maintained with a minimum expense. The general di- 
mensions, weights and capacities of the cars are given 
in the accompanying table. 

The coal hopper cars, built in 1916 and 1917 of con- 
ventional design, were in a worn-out condition in 1937, 
with obsolete draft gears and couplers, air brakes, hand 
brakes and door fixtures, and were due for complete 
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rebuilding, to either a modernized car of the same or 
other type. In this case, 20 cars were rebuilt to a design 
suitable for shipment of bulk cement, to handle antici- 
pated traffic requirements along that line. The rebuilt 
bulk-cement cars are the result of a studied effort to 
please both the cement companies and the receivers of 
shipments of bulk cement. When these cars are loaded, 
the cement is usually pumped from the silos to the roof 
hatches, through a hose about 8 in. in diameter, and it 
is necessary that the hatches be of a height, dimensions, 
and arrangement suitable for this operation, and the dis- 
charge gates must be adapted to standard unloading fa- 
cilities. The cement is loaded in an aerated fluid con- 
dition, but becomes compact from the vibration in transit, 
and on this account the cars were built as smooth as 
possible inside, and the slope sheets were given an angle 
of 44 deg. to aid in speedy unloading of the compact 
cement at its destination. 

The coal hopper cars were dismantled as far as re- 
quired for the new construction, and in addition, re- 
moval was made of parts requiring repairs or renewal 
on account of bad condition. The underframes were 
thoroughly examined for cracks or distortions, and re- 
paired when necessary. Center sills were reinforced by 
the addition of a heavy one-piece top cover plate extend- 


One of the coal hopper cars built in 1917 which was converted to a 
bulk-cement car 
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The cement cars are equipped with Chicago-Hutchins Dry-Lading steel 
roofs and water-tight hatches 


ing full length; also, they were reinforced at each end 
with bottom cover plates between the hoppers and bol- 
sters. The center sills were adjusted and repaired when 
necessary and made ready for the application of cover 
plates. Bolsters, end sills and end sheets were reapplied 
when found in suitable condition for further service; 
otherwise, they were renewed. 

The trucks were completely dismantled, every detail 
inspected and defective or worn parts renewed or re- 
paired. They were originally equipped with integral cast- 
steel side frames, cast-steel bolsters, Barber lateral mo- 
tion device and Stucki roller side bearings. They were 
improved by the application of Creco brake-beam safety 
guards, Creco bottom-rod guards and Wine brake bal- 
ancers. The brake balancers connect the truck dead 
levers to the center sills, and relieve the truck bolsters 
of the eccentric thrust that results from brake applica- 
tions when the lever is connected in the usual way to the 
truck bolster. The balancers were installed to reduce 
wear on wheel flanges and treads, side frames and bolster 
guides, variation in brake-shoe pressure when the truck 
swivels, downward loading on brake beam at the end of 
tle car, and tendency for a light car to derail when 
brakes are applied. 

All the dismantling and reconstruction previously de- 
scribed was completed in the outside car yard. The cars 
were then removed to the erecting shop, for application 
of side sheets, floor and hopper sheets, air brakes and 
other specialties, including the roofs, which were applied 
after the internal welding had been completed. Each car 
was then returned to the car yard for painting, air brake 
test, and final inspection before being placed in service 
by the railroad. 

The inside hopper sheets and longitudinal hood were 
assembled in one piece and placed in position astride the 
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center sills as a single unit. This unit is secured to the 
center sills at 10 different points by 38 rivets. When 
assembled, the rectangular tapered hoppers were too 
rigid to permit adjustment for the application and aline- 
ment of the Wine discharge gates with which the cars 
are equipped. For this reason, the discharge openings 
were fitted and bolted to a jig, which held them in the 
correct position until after the seam rivets were driven. 
The cement car has a center bulkhead made of a single 
L4-in. plate, reinforced at the top by bulb angles and at 
the sides with heavy connecting angles securely riveted 
to the sides and hopper slope sheets. This bulkhead 
serves as a crosstie and lateral brace, and divides the lad- 
ing so that one end of the car can be completely unloaded 
without disturbing the opposite end. 

The car roof is of all-steel Chicago-Hutchins Dry- 
Lading design. The hatches are sufficiently high to pre- 
vent water entering the car; when sealed with the locking 
rods used, they are entirely waterproof. 

Other specialties used with the car are Ajax hand 
brakes, Miner A-22-XB friction draft gears, Farlow 
draft gear attachments, A. A. R. Type-E couplers, and 
AB brakes, furnished by Westinghouse. 


Report of Test 
With Unit Trucks 


The Unit Truck Corporation, Jersey City, N. J., reports 
the completion of a test of its Unit Truck in 24-hour 
mill switching service on the South Buffalo Railway, 
Buffalo, N. Y. Unit Trucks, with a foundation-brake 
arrangement which has no brake-beam hangers, brake- 
beam supports or adjusting devices, were installed on 


Foundation-brake arrangement of the Unit Truck—The brake-beam 
guides are cast integral on the inside of the frame 


May 1, 1937, on the tender of the South Buffalo 
locomotive No. 30, and on May 2, 1938, after 80,000 
brake applications had been made, it was found that the 
average wear on the brake-beam wear plates was but 
l64 in. Even and full brake-shoe wear and improved 
braking efficiency were reported throughout the test 
with satisfactory performance of the trucks and brakes 


The brake-beam wear plates at the ends of the brake beam wore less 
than 1/64 in. during 80,000 brake applications 
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during the severe winter weather encountered during the 
test. 

The Unit Truck differs from the conventional truck 
in that brake-beam guides are cast integral on the inside 
of the tension member of the cast-steel side frame adja- 
cent to the car wheel with an opening into the side-frame 
window. They slope at an angle of approximately 12 
deg. to the center line of the axle. The bottom section 
of the guide is a continuation of the spring seat. 

Both the side-frame guides and the brake-beam bear- 
ing surfaces are protected by spring-steel wear plates 
which can be replaced when necessary. This foundation 
brake has 116 less parts and weighs 200 lb. per car less 
than previous designs. It was described completely in 
the June 21, 1937, Daily edition of the Railway Age. 
p. 1040D32. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.A.R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Car Destroyed by Fire When 
Located at Interchange Point 


On January 10, 1936, the Union Pacific delivered to the 
Wabash on the recognized interchange track in the 
North Kansas yards of the Wabash, an ASIX tank car 
loaded with gasoline. After arrival on the interchange 
track, the car was found to be leaking at the bottom out- 
let extension and was set on the light repair track in the 
North Kansas City yards for repairs, where it caught 
fire and was destroyed. 

The Wabash produced evidence showing that the bot- 
tom outlet extension was in bad order and maintained 
that the car was leaking when delivered to the inter- 
change track. It further maintained that the car was not 
accepted by the Wabash inspectors, but that it could not 
be refused and therefore was removed to the nearest 
available point for repairs according to I. C. C. Bureau 
of Explosives rules, Pamphlet 20-J, paragraph 690, also 
section (b) of A. A. R. Rule 2. 

The U. P. contended that the leak started after the 
car had been placed on the interchange track and re- 
ported that the interchange inspection report signed by 
the Wabash inspectors did not show that the car was to 
be rejected, but that it was to be shopped for repairs. 
The U. P. also pointed out that after the leak was dis- 
covered, the nearest repair tracks was on its own line, 
rather than on the Wabash. It produced evidence show- 
ing that the car was set on the interchange track at 9:30 
a. m., was picked up by the Wabash and delivered to the 
repair track about 3:25 p. m., and repairs to the car 
were not started until 5:30 p. m., indicating that the 
Wabash repairmen considered the leak of no conse- 
quence. After repairs were started, the cap on the ex- 
tension outlet fell off permitting the gasoline to gush 
forth, which caught fire and destroyed the car. The 
U. P. further pointed out that under a local interchange 
agreement, the car was in possession of the Wabash. 

The Arbitration Committee stated in a decision ren- 
dered December 30, 1937, that : “The Wabash is respon- 
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sible for destruction of the car, same being in its pos- 
session at time fire occurred.”—Case No. 1758, Wabash 
versus Union Pacific. 


Apex All-Metal 
Dust Guard 


A new type of all-metal dust guard, designed to function 
effectively in retaining oil in freight-car journal boxes 
and keep dust and water out, has been given extensive 
service tests and is now being sold by the Apex Railway 
Products Company, Chicago. Special features of this 
dust guard include simplicity, ease of application with- 
out the use of special tools, long service life and the 
possibility of subsequent reapplication. 

The Apex dust guard is pressed in one piece from 16- 
gage Long Terne (lead coated) steel. Spring-tension 
flares formed at the top and bottom of the dust guard 
allow for variation in well thickness and hold the guard 
firmly against the inner surface of the dust-guard well. 
The taper-flanged center hole has a clearance of %4 in. 
over the axle size and this design eliminates binding, 
since the taper flange allows ample angular movement of 
the car axle while negotiating curves. Small vertical ribs 
pressed on each side of the dust guard contribute addi- 
tional stiffness and strength. 

With a fixed clearance of %4 in. between this dust 
guard and the axle, the oil itself acts as a seal at this 
point to exclude dust and dirt. The guard fits snugly 
against the face of the well, making it possible to main- 
tain the proper oil level for efficient lubrication. Being 


Apex one-piece dust guard made of Long Terne (lead coated) steel 


supported under its own spring tension, the dust guard 
is self-centering, thus compensating for axle movement 
and the wear of journal-box parts, as well as enabling 
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journal boxes to be jacked up for the removal of de- 
fective brasses without damage to the guard. 

Dust and water are said to be entirely eliminated from 
the journal bearing by the use of this dust guard. Even 
when the plug is missing from the top of the well, pro- 
tection is afforded the journal and bearing by the close 
contact between the upper flared portion of the dust 
guard and the well. This flare is designed to divert dust, 
dirt or water to the sides where it falls harmlessly to 
the bottom of the well. 

The Apex dust guard, being made of heavy-gage metal, 
is not affected by excessive heat in the journal box nor 
by any water which might be applied to extinguish a 
hot-box. It will, therefore, not become charred or water- 
soaked and can always be removed intact, without dif- 
ficulty. This dust guard is made in three sizes for axles 
having the following journal sizes: 5 in. by 9 in., 5% 
in. by 10 in., and 6 in. by 11 in. 


New Bulldozer 
Expedites Car Work 


Many bending and forming operations on steel car parts 
are now done with speed and precision at the Chicago 
& North Western car blacksmith shop, Chicago, on a 
new Ajax No. 10 steel-frame bulldozer which is notable 
not only for ease and flexibility of operation but for the 
variety of work which can be done on it. This work 
includes such operations as bending cold in one opera- 
tion the 434-in. radius flange on 4-ft. by 6-ft. ore car 
doors, shaping underframe crossbearers, pressing the 
offset in passenger-truck pedestal plates, making the 
flanges on baggage-car striking blocks and bending all 
shapes and sizes of truck braces and hangers. 

The new Ajax bulldozer, which replaces an obsolete 
and worn-out machine, is driven from a 30-hp. alternat- 
ing current motor through dual reversing clutches, with 
electric controls conveniently located. One of the most 
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Two sets of special dies conveniently set up in the Ajax No. 10 
bulldozer 


important advantages of the machine from the point of 
view of shop production is that the heavy crosshead, 
with outboard guide bearings, can be stopped or reversed 
at any point in the stroke. Both clutches are operated 
from a rock shaft above the die space with horizontal 
levers extending to either side of the machine. A band 
brake of liberal diameter stops the machine with both 
clutches in neutral position. 

A clutch and brake-timing mechanism permits operat- 
ing the bulldozer automatically on single stroke, the oper- 
ator merely engaging the clutch for starting. The timing 
mechanism can be made inoperative so as to require 
engagement and disengagement of the clutches manually. 
The multiple-disc type clutches provide an efficient over- 
load protection by slipping when overloaded. 

Improvements in the new bulldozer include, in addi- 
tion to the welded steel frame and rear extension guide 
bearing for the crosshead, the use of Trunion type main 
gears. The provision of reversing individual motor drive 
without the use of bevel gears is also an important ad- 


Ajax No. 10 motor-driven 

steel-frame bulldozer in- 

stalled at the C. & N. W. 

car blacksmith shop, Chi- 
cago 
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The work done on the bulldozer includes the forming of underframe 
crossbearers, passenger-truck pedestal plates, baggage-car striking 
blocks, and truck braces and hangers of all shapes and sizes 


vantage. The crosshead face, provided with conveniently 
located T-slots for attachment of the moving die, is 108 
in. by 20 in. and 34 in.; crosshead traverse, 30 in.; die 
space, with crosshead forward, 66 in.; height of resist- 
ance lugs, 21 in.; crosshead strokes, 7 to 8 per minute; 
floor space, about 18 ft. by 19 ft. and approximate 
weight, 75,000 Ib. 


Multiple Punch Speeds 
Repairs to Steel Cars 


The Louisville & Nashville recently modernized its South 
Louisville steel-car shop by relocating existing facilities 
and installing new equipment, which have made possible 
a shop capacity of 35 rebuilt cars per day. Among the 


Punching 23 holes on one side of a hopper-car floor sheet in one opera- 
tion with the Thomas 600-ton multiple punch 


new equipment installed was the illustrated 600-ton mul- 
tiple punch which is capable of punching four 114g-in. 
holes in l-in. plate, or as many as 62 holes of 94g in. 
diameter in L4-in. plate at each stroke of the ram. 
Sheets up to 10 ft. 6 in. wide, 1 in. thick, and of any 
standard length can be worked with ease. The design of 
this machine is such that through the proper setting and 
manipulation of the punches, which are locked and un- 
locked with sliding keys, whole sheets requiring as many 
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as 50 or 60 holes can be completely punched in from 
three to four strokes of the ram; whereas, with the old 
equipment used for this work the same sheets may have 
required from 50 to 60 strokes. 

'The multiple punch is 15 ft. 5 in. high and 15 ft. 6 
in. wide. It has a ram length of 10 ft. 3 in. and is 
equipped with punching tools arranged in double rows 
with 50 separately adjustable punching units. It is oper- 
ated by a 20-hp. 230-volt d. c. motor having automatic 
remote control. 

The punch is predominantly a production machine and 
effects its greatest economy of operation when doing pro- 
duction work. The highest efficiency of operation is ob- 
tained when it is possible to handle successively as many 
as 100 or more sheets with identical perforations between 
die set-ups. Thus, the machine is arranged with its 
accompaniment of dies so grouped that the complete 
punching of each sheet is done with the least number 
of operations and the minimum of handling, the sheet be- 
ing completed from start to finish and ready for applica- 
tion when leaving the punch. It has been used for punch- 
ing rivet holes in floor sheets, end sheets, side sheets, 
hopper slope sheets, crossridge sheets, and longitudinal 
hoods. The multiple punch is made by the Thomas Ma- 
chine Manufacturing Company, Pittsburgh, Pa. 


Questions and Answers 
On the AB Brake 
Brake Cylinders (Continued) 


293—Q.—Which connection on the test device should 
be attached to the brake-pipe hose on the car? A.—The 
connection marked “BP”. 

294—Q.—What should be done at the opposite end 
of the car under test? A.—A dummy coupling should 
be placed in the hose and the angle cock opened. 

295—Q.—Why is this done? | A. —To include the air 
hose and fittings on that end of the car in the test. 

Q.—What next should be done? A.—Open the 
angle cock on the end of the car at which the test de- 
vice is connected, moving the test device handle to posi- 
tion No. 1 and charging the brake pipe and reservoirs 
to 70 Ib. 

297—Q.—How long does it generally require to 
charge up a car? A.—From 8 to 10 min. 

298—Q.—How may it be determined whether or not 
the reservoirs are charged to the brake-pipe pressure? 
A.—Move the device handle to the lap position. If the 
brake-pipe pressure drops, the reservoirs are not 
charged. 

299—0Q.—What is the first test to be made? 
The application test. 

3 Q.—How would you proceed to make this test? 
A.—Lap the device handle for 5 sec. to determine if the 
equipment is fully charged, then move the handle to 
position No. 4. When the brake starts to apply, return 
to lap position. 

301—Q.—How much brake-pipe reduction should be 
required to obtain a brake application? A.—Not more 
than 3 1b. 

302—Q.—After the device handle has been placed on 
lap, does the brake-pipe pressure remain constant? A.— 
No. The pressure continues to drop until the quick- 
service limiting valve closes. 

303—Q.—What should be the total drop of brake- 
pipe pressure to accomplish this? | A.—The total drop 
should not be less than 4 Ib. 


A.— 
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High Spots in 


Railway Affairs... 


Too Many Economic Illiterates 


There is much misunderstanding in the 
railroad field about the wage question and 
its relationship to the welfare of both the 
workers and the stability of the railroad 
industry. With one-third of the railroads 
in bankruptcy and one-third more virtually 
bankrupt, the situation is exceedingly pre- 
carious. Dr. Harold G. Moulton of the 
Brookings Institution, recently made an ad- 
dress on technology and economic progress 
before the Engineering Society of Detroit. 
His closing words are worthy of careful 
and critical consideration. “In laying 
emphasis upon the need of reducing wage 
rates at the present juncture," he said, 
"] want to emphasize that this is the one 
means of expanding the weekly earnings 
of labor. We have to take our choice be- 
tween high wage rates and prices, accomp- 
panied by low aggregate wages and low 
volume of production, and lower wage rates 
and prices, accompanied by expanding pro- 
duction and expanding annual wages and 
profits. The simple truth is that wage 
rates, prices and productivity got seriously 
out of balance in 1937. The balance must 
be restored if we are again to go for- 
ward on a sound basis and on a broad 
economic front. Only by thorough-going 
readjustments in the wage-price equation 
shall we be able to proceed to the realiza- 
tion of the higher standards of living 
which are so urgently required." 


A Reasonable Program 


Congressman Samuel B. Pettengill, Demo- 
crat from Indiana, spoke at the May meet- 
ing of the New York Railroad Club on 
What’s Ahead for the Railroads—The 
Future of the Iron Horse, prefacing his 
address with the statement that “For five 
years the Administration has done nothing 
about a thoroughly bad situation except to 
loan the railroads deeper into debt and 
provide them with more bankruptcy facili- 
ties.” He made the following suggestions 
as to what should be done to give relief 
in the interests of both the railroads and 
the public: 

Stop government competition. 
Federal Barge Line. 

Stop subsidizing railroad competitors— 
at railroad expense. 

Pass the Pettengill long and short haul 
bill. ‘ 

When railroad facilities are required for 
the benefit of competitors let the cost fol- 
low the benefit. 

Stop subsidizing intercoastal ships. 

Don’t pass the McAdoo bill to repeal 
tolls on American ships going through the 
Panama Canal. 

Put all freight, mail and passenger rate 
making for all carriers under one body— 
railroads, trucks, pipeline, coastwise, inter- 


Sell the 
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coastal, Great Lakes and river shipping 
and aviation. 

Restore railroad management to its con- 
stitutional freedom in strictly management 
problems. 

Let the managements work out consoli- 
dation plans, leaving veto power with the 
I. C. C. . 

Repeal land grant contracts except dur- 
ing time of war. 

Stop frightening investors with talk of 
repudiation of contracts in solvent roads. 


Political Pressure 


Incensed by the action of the railroads in 
starting the machinery to bring about a 
reduction in wages, several United States 
Senators have announced in loud tones 
that they will block the Wagner-Steagall 
R. F. C. rail loan bill unless the railroad 
managements withdraw from their wage 
reduction program. Incidentally these 
particular senators are among those that 
the newspaper, “Labor”, has enshrined in 
its pages. That publication, always harsh 
in its criticism of the railroads because of 
what it claims to be over-capitalization, 
now apparently wants the railroads to go 
still further into debt in order to continue 
the payment of the prevailing high wage 
rates. As one independent commentator 
suggests, however, it will be folly to bor- 
row money if it is to be expended for 
operating expenses, thus adding further 
to the fixed charges without improvement 
to the plant or equipment and the efficiency 
of operation. With Congress anxious for 
political reasons to adjourn at the earliest 
possible moment, there is apparently little 
possibility of the passage at this session 
of the Wagner-Steagall bill, or any worth 
while railroad legislation for that matter. 


Pay Cut Notice Served 


Employees of the railroads and the Rail- 
way Express Agency were notified on May 
12 that the carriers proposed to make a 
15 per cent reduction in their basic rates 
of pay. In 1932, when the railroads were 
in better financial condition than they are 
today, the employees voluntarily accepted 
a wage reduction. If the proposed 15 per 
cent reduction goes into effect, employees 
will still be getting more than they were 
after the reduction in 1932. Co-operation 
on the part of the employees at this time 
will, among other things, make it possible 
for the railroads to take care of some of 
the pressing equipment maintenance and 
repair work, which in turn will make pos- 
sible the recalling to service of some of the 
furloughed | employees. Otherwise, the 


, of the railroads. 
“ness of the railway situation, our solons 


prospects are for a long, drawn-out con- 
troversy, which will postpone aid being 
given to the railroads at this critical per- 
iod and may engender much bad feeling. 
Data compiled by the Railway Age, as 
reported in an editorial in its issue of 
May 21, indicates that in 1930 labor re- 
ceived 65.8 per cent of the income, leav- 
ing 34.2 per cent for capital. In 1932 the 
division was, labor 72.3 per cent, and capi- 
tal only 27.7 per cent. In 1937 labor got 
70.8 per cent, leaving only 29.2 per cent 
to capital. “On the basis of results thus 
far,” says the Railway Age, "labor will 
receive in 1938 relatively much more and 
capital much less of what will be available 
for division than in any other year in the 
entire history of railroading in the United 
States." 

The railways can't operate and provide 
jobs without a constant inflow of new capi- 
tal—and new capital won't come in unless 
capital already invested gets a fairer share 
of railway earnings than it is getting now. 
Good money won't go after bad. 

It is a condition and not a theory that 
railway labor is facing. The question is 
not how much capital ought to get. Rather 
the question is how much capital has got to 
be paid to induce it into railroad invest- 
ment. Unless railway labor agrees to al- 
low capital the minimum earnings which 
will attract it, capital will stay out of the 
railroads. And when capital stays out, 
jobs decline. 

The unions can take their choice. They 
can take so much in wages that capital 
stays out of the railroads—and jobs will 
decline. Or they can concede capital a 
"minimum wage," and money will pour 
into the railroads and railway employment 
will increase. 


Neglected Step-children 


With all its other confusing problems 
Congress has given little constructive at- 
tention during the past month to the plight 
Considering the serious- 


appear to have been fiddling while Rome 
was burning. The New York Sun in one 
of its editorials sized up the situation in 
these words: "As a matter of simple 
arithmetic, it must be plain that if the 
railroads and the electrical utility com- 
panies could be put into position to catch 
up with their arrears of construction, re- 
pairs and replacements, there would be 
little cause for the government to worry 
about pump priming. But these industrics 
are step-children of current politics; they 
will get scant consideration so long as a 
squabbling horde of demagogues can ex- 
ploit them for vote-catching purposes.” 
(Turn to next left-hand page) 
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ACCURACY 


The Association of Manufacturers 
of Chilled Car Wheels has developed 
and put into use a standard set of 


FOUNDRY OPERATING REPORTS 
These reports i 


information in det 
accurate determina 
results and quality of product. 
r each operating day 
e office of the Chief 


Inspector 
CIATION INSPE 


These reports 
a qualified organi 


to take appropriate action where 
necessary. 

These reports, in conjunction with 
A. M. C. C W. Standard Foundry 
Practice and Specifications for Test- 
ing CHILLED CAR WHEELS, are the 
foundation of a completely organized 
INSPECTION SERVICE. 
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Photographed by W. R. McGee, Livingston, Mont.* 


R. F. C. Loans 


THE Southern has applied to the Re- 
construction Finance Corporation for a 
loan of $14,000,000, the proceeds to be used 
to purchase “approximately four Diesel- 
electric or gasoline passenger trains of one 
or two units each and approximately 5,000 
freight train cars.” The petition states 
that the cost of the trains will be $500,000 
and the cost of the cars $13,500,000. 


Equipment Repair Programs 


The Wabash has been authorized by the 
federal district court at St. Louis to spend 
$176,700 for general repairs and the ap- 
plication of non-harmonic truck springs to 
300 box cars. 

The Missouri Pacific will repair 300 
fifty-ton box cars at its De Soto, Mo., 
shops, and upon their completion in Aug- 
ust will begin the construction of 100 flat 
cars. 


Locomotives Make High Mileages 
on “Olympian” 


TureeE of the new 4-8-4 type combined 
freight and passenger locomotives delivered 
early in the year to the Chicago, Mil- 
waukee, St. Paul & Pacific by the Baldwin 
Locomotive Works have been assigned to 
handle the Olympian trains of that rail- 
road between Minneapolis, Minn., and Har- 
lowton, Mont., where steam terminates and 
electric territory begins. Each locomotive 
makes the entire run between the two ter- 
minals, a distance of 1,835 miles per round 
trip. The three locomotives on this as- 


* The third section of train No. 1 on the North- 
ern Pacific westbound on the 1.8 per cent grade 
three miles west of Livingston, Mont. The train 
consists of ten cars and is hauled by locomotive 
No. 5108, a 4-6-6-4 type. The photograph was 
taken on June 14, 1937. The photographer is a 
Northern Pacific brakeman. 
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signment, Nos. 218, 219 and 224, accumu- 
lated a total of 55,083 miles during the 
month of March, or an average of 18,361 
miles per locomotive per month. 

Locomotive No. 224 made its break-in 
trip in freight service on February 11, 
1938, and during the month of March 
accumulated 19,282 miles in passenger 
service between the stations mentioned. 
Under present operating conditions this is 
the maximum mileage possible to obtain 
through this territory on the Milwaukee 
due to a bridge restriction at Minneapolis 
and the end of steam-operated territory at 
Harlowton. 

On the east end of the run the locomo- 
tives have a layover period of 11 hrs. 15 
min., as compared to 18 hrs. 21 min. on 
the west end. These relatively long lay- 
overs are due primarily to the train sched- 
ules. Locomotives assigned to this run 
are handled by six different crews in each 
direction and no unusual attention is given 
to them en route. The servicing which the 
locomotives receive at certain designated 
stations is practically the same as that re- 
quired by the 4-6-4 type locomotives previ- 
ously assigned to handle Olympian trains 
through this territory. 


Mechanical Division Publications 


Revisep loose-leaf pages for the Manual 
of Standard and Recommended Practice 
of the Association of American Railroads, 
Mechanical Division, are now available 
for distribution at nominal cost on appli- 
cation to Secretary V. K. Hawthorne. 
The 1937 Annual Meeting Proceedings will 
also be ready for distribution in a short 
time. 

Secretary Hawthorne has been author- 
ized to dispose of the few remaining copies 
of the report of the Mechanical Advisory 
Committee to the Federal Co-ordinator of 
Transportation, issued in 1936. Other re- 
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ports which may be secured from the sec- 
retary include the following: Comparative 
Impact Tests of Pullman Light-weight 
Box Car of 1937 and A. A. R. Standard 
Box Car of 1932; Final Report of Tests 
of Trucks and Truck Springs; Engineer- 
ing Report on Air-Conditioning of Rail- 
road Passenger Cars; Report of Road Per- 
formance of Air-Conditioned Pullman 
Sleeping Cars; Report on Relative Per- 
formance of Air Filters; and Summary 
Report on Impact Tests of Light-weight 
Box Cars. 


Equipment Depreciation |Rates 


EQUIPMENT depreciation rates for seven 
railroads, including the Detroit, Toledo & 
Ironton and the Pere Marquette, are pre- 
scribed by the Interstate Commerce Com- 
mission in a new series of sub-orders and 
modifications of previous sub-orders in No. 
15100, Depreciation Charges of Steam 
Railroad Companies. The composite per- 
centages, which are not prescribed rates 
but merely derivatives of such, for six of 
the roads are: Kentucky & Tennessee, 
3.05 per cent; D. T. & I., 4.13 per cent; 
Pere Marquette, 4.17 per cent; Ashley, 
Drew & Northern, 5.66 per cent; North- 
ampton & Bath, 4.26 per cent; El Dorado 
& Wesson, 13.59 per cent. 

The sub-order relating to the D. T. & I., 
a modification of a previous sub-order, pre- 
scribes rates as follows: Steam locomotives 
—new, 3.08 per cent; steam locomotives— 
secondhand or rebuilt, 6.03 per cent; freight 
cars—new, 3.59 per cent; freight cars— 
secondhand or rebuilt, 4.12 per cent; pas- 
senger-train cars, 5.1 per cent; work equip- 
ment, 3.5 per cent; miscellaneous equip- 
ment, 16.44 per cent. 

The Pere Marquette figure is derived 
from the following prescribed rates: Steam 
locomotives—new, 3.42 per cent; steam 

(Continued on next left-hand page) 
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Boston & Maine R. R. Southern Pacific Company 


Freight Power 


Youngstown & Northern R. R. Newburgh & South Shore Ry. 


New Lima Built Power 


LIMA, 
LIMA LOCOMOTIVE WORKS, dil "Ln S [ JD INCORPORATED, LIMA, OHIO 


INCORPORATED 


locomotives—secondhand, 4.31 per cent; 
freight-train cars, 4.5 per cent; passenger- 
train cars—new all-steel, 3 per cent; other 
all-steel passenger-train cars, 4 per cent; 
air-conditioning equipment, 5.42 per cent; 
floating equipment, 321 per cent; work 
equipment—owned, 3.99 per cent; work 
equipment—leased, 4.52 per cent; miscel- 
laneous equipment, 10.86 per cent. 


Semi-Annual Meeting of A.S.M.E. 
To Be Held at St. Louis 


TECHNICAL sessions of the semi-annual 
meeting of the American Society of Me- 
chanical Engineers, to be held at the Stat- 
ler Hotel, St. Louis, Mo., June 20-23, 
will begin Monday evening, June 20, and 
continue through Thursday morning. At 
the luncheon meeting on Tuesday, June 
21, Raymond R. Tucker, commissioner of 
smoke regulation of St. Louis, will tell 
something of the past, present and future 
of smoke abatement in St. Louis, and the 
fourth Calvin W. Rice lecture on Some 
Metallurgical Contributions to Engineering 
Progress will be presented by William 
Robb Barclay, at 4:15 p. m., on the same 


day. The program contains the following 
papers of interest to railroad men: 
Tuespay, Jung 21 
Morning 
Railroad 


Locomotive Axle Testing, by T. V. Buckwalter, 
vicepresident, O. J. Horger, research engineer, 
and W. C. Sanders, general manager, Railway 
Division, The Timken Roller Bearing Company: 
The Drafting of Steam Locomotives, byd: 
Jackson, engineer of tests, Missouri Pacific. 

Noon 

Smoke Abatement Luncheon 


Afternoon 
Railroad s 
An Olil.Bath-Lubricated Railway Bearing, by 
Albert Vigne, vice-president, charge of opera- 
tions, and I. Eugene Cox, research engineer, 
National Bearing Metals Corp. 
Influence of Pressure on Film Viscosity in Heav- 
ily Loaded Bearings, by S. J. Needs, research 
engineer, Kingsbury Machine Works, Inc. 


WeEpNEspAY, JUNE 22 


Morning 
Apprenticeship 
An Apprenticeship Training Program, by H. L. 
Humke. 
Welding and Flame-Cutting 
Oxyacetylene Surface Hardening, by A. K. See- 
mann, Linde Air Products Co. 
Arc-Welding Costs, by E. W. P. Smith, consult- 
ing engineer, The Lincoln Electric Co., Cleve- 
and. 


$509,793,000 Capital Outlay 
in 1937 


CaPrTAL expenditures for equipment and 
other improvements to railway property 
made by the Class I railroads in 1937 to- 
taled $509,793,000, according to the Asso- 
ciation of American Railroads. This was 
an increase of $210,802,000 above such ex- 
penditures in 1936, but a decrease of $362,- 
815,000 compared with those in 1930. 

The increase over 1936 was largely due 
to heavier orders for new equipment placed 
by the railroads in the first half of 1937 
when indications pointed to a substantial 
volume of traffic. Due to the decrease in 
traffic and earnings which developed in the 
latter months of the year, and the resulting 
serious financial condition of the railroads, 
however, there was a marked decline in 
equipment orders and capital improvements. 
This situation continues to exist. 

Of the total capital expenditures made 
in 1937, $322,877,000 was for locomotives, 
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freight and passenger train cars, and other 
equipment, and $186,916,000 was for road- 
way and structures. In 1936, capital ex- 
penditures for equipment amounted to 
$159,104,000, and for roadway and struc- 
tures, $139,887,000. 

Expenditures for locomotives in the past 
calendar year totaled $59,738,000, com- 
pared with $16,209,000 in the preceding 
year. For freight train cars, $212,902,000 
was expended, an increase of $95,000,000 
above such expenditures in 1936, while for 
passenger train cars, $41,491,000 was ex- 
pended, which was approximately twice the 
amount spent for that purpose in the pre- 
vious year. For other equipment, the rail- 
roads in 1937 expended $8,746,000. 


Western Railway Club Elects 
Officers 


At the annual meeting of the Western 


Railway Club on Monday evening, May 16.. 


at the Hotel Sherman, Chicago, a brief 
business session was held, just preceding 
the main address of Clarence F. Lea, na- 
tional congressman from California, for 
the consideration of business reports and 
the election of new officers. The report 
of the secretary showed a total member- 
ship, as of April 22, 1938, of 1,961, in- 
cluding 955 railroad and 912 supply com- 
pany representatives. 

The following officers were elected for 
the ensuing year: President, E. A. Clif- 
ford, general purchasing agent, Chicago & 


North Western; first vice-president, H. H. 
Urbach, mechanical assistant to executive 
vice-president, Chicago, Burlington & 
Quincy; second vice-president, O. N. Har- 
stad, general manager, Chicago, Milwau- 
kee, St. Paul & Pacific; and treasurer, J. 
W. Fogg, vice-president and general man- 
ager, MacLean-Fogg Lock Nut Company. 


Employment Drop Continues 


Rarway employment fell off another 
1.54 per cent during the one-month period 
from mid-March to mid-April, according 
to the Interstate Commerce Commission's 
compilation, based on preliminary reports. 
The drop as compared with April, 1937, 
was 19.27 per cent. 

The total number of employees as of the 
middle of April was 913,070 as compared 
with a mid-March figure of 927,308. In 
only one group was there an increase over 
the previous month—maintenance of way 
and structures forces were up 2.57 per 
cent, although they were 25.67 per cent 
under April, 1937. The largest drop as 
compared with mid-March was in the main- 
tenance of equipment and stores group, 
which fell off 3.63 per cent; and was down 
28.25 per cent from April, 1937. The 
index number, based on the 1923-1925 aver- 
age as 100 and corrected for seasonal varia- 
tion, stood at 51.5 in April, as compared 
with 53.4 in March and 63.8 in April, 
1937. 


New Equipment Orders and Inquiries Announced Since 
the Closing of the May Issue 


Locomotive ORDERS 


Company No. of Locos. 
Boston & Maine ........... Rad 1 


Type of Loco. 
600-hp. Diesel-Elec. switcher 


Builder 
Alco 


250-hp. gas.-mech. locomotive Plymouth Locomotive Works 


Grand Trunk Western .. 
Portland Terminal Co. .. 


1 
2 600-hp. 
1 

Warrior River Terminal 1 


iesel-Elec.! 
600-hp. Diesel-Elec. switcher 
900-hp. Diesel-Elec. 


Electro-Motive Corp. 
Alco 
Alco 


Locomotive INQUIRIES 


Akron, Canton & Youngstown.. 3-4 28-2 L ^^ isa e ta dba tenet na dea uate S 
St. Louis & Belleville ........ 2 Electric - AS Le tes de Res dur 
FREIGHT-CAR ORDERS 

Road No. of Cars Type of Car Builder 
Brazilian Portland Cement Co.. 20 10-ton hopper Magor Car Corp. 
Chicago, Milwaukee, St. Paul & 
Pacific .......... 464 Flat? Company sho 
Southern Railway 2,000 40-ton box Pullman-Standard Car Mfg. Co. 
1,000 40-ton box Mt. Vernon 
200 50-ton furniture Mt. Vernon 
50 70-ton M. T. gondola Mt. Vernon 


United Fruit Company 


50-ton H. S. gondola 
700 50-ton L. S. gondola 
250 40-ton stock 

100 70-ton flat 

7,500-gal. tank? 


American Car and Foundry Co. 
Pressed Steel 

Ralston Steel 

Greenville Steel 

Magor Car Corp. 


Freicut-Car INQUIRIES 


American Smelting & Refining 


40-ton box* 
70-ton hopper 


PassENGER-CAR ORDERS 


Dar 10. "alas alot nas ANE S abe re eon 30 

Semet-Solvay Company ........ 10 
Road No. of Cars. 

Chicago, Milwaukee, St. Paul B 

& Pacific? syra rant eee ska 55 


Missouri & North Arkansas.... 


Type of Car 


Pass.-bagg.-exp. 


Builder 


Company shop 
American Car and Foundry Co. 


rail motor cars? 


PassENGER-CaR INQUIRIES 


Seaboard Air Line.......... s. 6 


Lightweight coaches 


4 Lightweight baggage 


& mail cars 


1 One-hundred ton, eight.cylinder locomotive, for use at Brush Street Terminal, Detroit, Mich. 

3 Material for the 55 passenger cars and the 464 flat cars is now being fabricated. These orders 
are part: of its equipment program to cost $3,000.000, which also includes the purchase of four pas- 
senger locomotives, as was noted in the March issue of the Railway Mechanical Engineer. 


? For service in Guatemala. 
* For service in Mexico. 


5 To be 75 ft. 7 in. in length, with a seating capacity of 32 passengers. 
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F. J. Dotan has been appointed assist- 
ant to vice-president of The Superheater 
Company, with headquarters at New York. 

* 


Norman C. NavLom, vice-president of 
the American Locomotive Company at 
Chicago, has been elected also a director. 

* 


THe Dayton RUBBER MANUFACTURING 
Company, Dayton, Ohio, now has its Chi- 
cago office in the Merchandise Mart build- 
ing, Chicago. 

* 


R. J. ScHurER has been appointed gen- 
eral sales representative of the Union 
Drawn Steel Division of the Republic 
Steel Corporation, Cleveland, Ohio. 

* 


N. B. RosBiNs has been appointed rep- 
resentative of the Hunt-Spiller Manufac- 
turing Corporation, Boston, Mass., to fill 
the cae! caused by the death of R. R. 
Wells. 


* 


THe Durr-Norton MANUFACTURING 
Company, Pittsburgh, Pa. has moved its 
New York sales office from 250 Park ave- 
nue to the Empire State building. 


* 


J. T. LUSIGNAN, JR., engineering assist- 
ant to the vice-president of The Ohio 
Brass Company, Mansfield, Ohio, has been 
appointed executive engineer. Mr. Lusig- 
nan will supervise all engineering activities 
of the company. 


* 


Dan W. Hirm, vice-president of the 
Burgess Battery Company with headquar- 
ters at Chicago, has been elected presi- 
dent to succeed C. F. Burgess, who has 
been elected chairman of the board of di- 
rectors. 


* 


E. T. Cross, eastern manager of the 
Ingot Iron Railway Products Company, 
Middletown, Ohio, with headquarters at 
Philadelphia, Pa., has been promoted to 
general manager, with headquarters at 
Middletown. 


* 


W. R. SPILLER has become affiliated with 
the Timken-Detroit Axle Company, De- 
troit, Mich., as sales engineer. Mr. Spiller 
was chief engineer of the White Motor 
Company, Cleveland, Ohio, previous to 
his new appointment with the Timken- 
Detroit Axle Company. 


* 


Lee F. ApAMs, formerly associated with 
the commercial general department of the 
Genera] Electric Company, Schenectady, 
N. Y., has been appointed manager of the 
company's newly-formed standards depart- 
ment. Mr. Adams will also act as assistant 
to vice-president E. O. Shreve. 
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Supply Trade Notes 


W. E. BETTENDORF, secretary of the Bet- 
tendorf Company, Bettendorf, Iowa, has 
been elected vice-president and general 
manager, and C. J. W. Clasen, assistant 
manager of sales, has been appointed sales 
manager. 

* 


B. J. Herron, for the past 12 years, 
general representative in the western sec- 
tion for the Independent Pneumatic Tool 
Company, Chicago, has been placed in 
charge of a new sales-service branch at 
6200 E. Slauson avenue, Los Angeles, Cal. 


* 


J. L. Noon, general railway sales man- 
ager of the Glidden Company, Cleveland, 
Ohio, has been appointed manager of its 
industrial and transportation sales in the 
United States and Canada, with his head- 
quarters as formerly, at Cleveland. 


* 


WiLLIAM S. RicHaRpsoN, merchandis- 
ing manager of the B. F. Goodrich Com- 
pany, Akron, Ohio, in its mechanical goods 
division since 1931, has been appointed gen- 
eral sales manager of the same division, 
succeeding C. E. Cook, deceased. 

* 


C. P. WHITEHEAD, manager of sales of 
the General Steel Castings Corporation, 
Eddystone, Pa. has been elected vice- 
president in charge of sales, and E. G. 
Hallquist, chief mechanical engineer, has 
been elected vice-president in charge of 
engineering. 

* 


THE STEEL AND Tuse Division of the 
Timken Roller Bearing Company. Canton, 
Ohio, has appointed Joseph T. Ryerson & 
Son, Inc., Chicago, to warehouse Timken 
mechanical tubing in territories served by 
Boston, Mass., Jersey City, N. J., Phila- 
delphia, Pa., Buffalo, N. Y., Cincinnati, 
Ohio, Chicago, St. Louis, Mo., Cleveland, 
Ohio, Detroit, Mich., and Milwaukee, Wis. 

* 


THe REPUBLIC STEEL (CORPORATION, 
Cleveland, Ohio, has appointed the Ameri- 
can Wholesale Hardware Co., Long Beach, 
Cal.; the Anderson Supply Co., Norwich, 
Conn. ; and the Valley Supply Co., Spring- 
field, Mass., jobbers for its tubular prod- 
ucts and Herre Brothers, Harrisburg, Pa., 
and the Sabine Supply Co., Orange, Tex., 
distributors for its iron sheets. 


* 


Tre CELOTEX CorPORATION, Chicago, 
has acquired full rights to manufacture 
and sell Pottsco lightweight aggregate, 
which is made under a patented process by 
water treatment from molten basic pig-iron 
slag. Harry H. Potts, president of the 
Pottsco Corporation, will serve as man- 
ager of the Pottsco department of the 
Celotex Corporation. Production facilities 
will be maintained at Chicago; Youngs- 
town, Ohio; Buffalo, N. Y., and Troy ; and 
Pittsburgh, Pa., and Birdsboro. 


CHARLES L. Brown, western sales man- 
ager of the Locomotive Equipment Di- 
vision ef Manning, Maxwell & Moore, 
Inc, New York, retired on May 1, at 
his own request, after 32 years of service. 
Mr. Brown began work with Manning, 
Maxwell & Moore, in Chicago, on July 1, 
1906, as the company's only representative 
for the west and mid-west. Under his 
guidance, a sales organization was de- 
veloped for this section, and he became 
western sales manager. Robert Watson 
succeeds Mr. Brown as western sales man- 
ager of the Locomotive Equipment Divi- 
sion, with office in the Field building, Chi- 
cago. Mr. Watson was formerly with the 
Waugh Equipment Company, the Erie 
railroad and the American Locomotive 
Company. 

* 


WiLLIAM P. ANDREWS, assistant man- 
ager of sales in the Chicago district of 
the Carnegie-Illinois Steel Corporation, has 
been appointed manager of sales of the 
Cincinnati district, succeeding Lawrence 
K. Slaback, deceased. T. Lane Watson, 
who has been in charge of the bar strip 
and semi-finished materials division of the 
Carnegie-Illinois Steel Corporation at 
Chicago, succeeds Mr. Andrews as assist- 
ant manager of sales of the Chicago dis- 
trict. 

* 


CuanLEs B. Rose, acting works man- 
ager of the Baldwin Locomotive Works, 
at Eddystone, Pa., has been elected a vice- 
president, and Charles D. MacGillivray, 
secretary, has been elected a vice-president 
with headquarters at Eddystone. Walter 
E. Seymour has been appointed works 
manager of the Locomotive Division suc- 
ceeding Charles B. Rose. Mr. MacGilli- 
vray will continue also as secretary. 

* 


Henry W. Cotttns, New York sales 
division manager of the Celotex Corpora- 
tion, has been elected vice-president and 
has been succeeded by Harry W. Conway, 
assistant manager of that division. J. Z. 
Hollman, assistant general sales manager, 
has been promoted to general sales man- 
ager. Mr. Hollman, who was born in 
1896, has been with the Celotex Corpora- 
tion since 1926. He was formerly branch 
manager of the St. Louis sales division, 
and was appointed assistant general sales 
manager on November 1, 1936. He is a 
graduate of Washington State College, 
Pullman, Wash. 


* 


W. Roy Wipbors, assistant to the presi- 
dent of the By-Products Steel Corpora- 
tion, Coatesville, Pa., has been appointed 
general manager of the organization. Mr. 
Widdoes was born in January, 1895, at 
Coatesville, and there attended high school. 
He joined the Lukens Steel Company in 
1912, as a clerk. Three years later he 
went with the Reading Company, but re- 

(Continued on second left-hand page) 
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A w Typical application of Franklin Automatic Compensator and Snubber for Roller Bearing Driving Boxes. 


FRANKLIN RAILWAY 


NEW YORK 
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Franklin Automatic Compensators and Snubbers 
insure lower maintenance and longer life to the 
Roller Bearing Driving Boxes of this 4-6-4 type 
locomotive of the Delaware, Lackawanna and 
Western Railroad. 


Ss) UF 


= > POUND is eliminated in these 
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ROLLER BEARING DRIVING BOXES 


Roller Bearing Driving Boxes require that the exact initial tolerances be 
constantly maintained, allowing only a few thousandths deviation for run- 
ning temperature. The Franklin Automatic Compensator and Snubber is 
designed to take up automatically any expansion and contraction that 
occurs in the driving box... while the locomotive is running at road- 
speed. In addition, a heavy spring acts as 
a cushion to take care of any abnormal FRANKLIN 


shocks. » » » For lower maintenance, 


AUTOMATIC 


easier riding, prevention of pounds, and 


reduced tire wear, investigate the Franklin COMPENSATOR 
Automatic Compensator and Snubber. AND SNUBBER 


SUPPLY COMPANY, INC. 


CHICAGO MONTREAL 
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turned to the Lukens Steel Company the 
same year to serve in its purchasing de- 
partment. In 1929 he was appointed as- 
sistant purchasing agent and in May, 1937, 
joined the By-Products Steel Corporation 
as assistant to president. 

* 

Percy T. OrpHaM has been appointed 
manager of special sales for the By-Prod- 
ucts Steel Corporation, division of Lukens 
Steel Company, Coatesville, Pa. Mr. Old- 


ham was born in Wheeling, W. Va., in 
September, 1890. He received his educa- 
tion there and was first employed as as- 
sistant county surveyor of Belmont County, 
Ohio. He was later field engineer of the 
Wheeling Corrugating Company and the 
Glessner 


Whittaker Company at the 


P. T. Oldham 


Wheeling and Martins Ferry, Ohio, plants, 
both of which are now a part of the 
Wheeling Steel Corporation. In 1912 Mr. 
Oldham became supervising engineer of 
S. Diescher & Sons, consulting engineers, 
Pittsburgh, Pa. In December, 1915, he 
joined the Lukens Steel Company, serving 
as assistant construction engineer until 
1925 when he was transferred to the sales 


General 

Avex B. Corvit.LE, who has been ap- 
pointed superintendent of motive power of 
the Great Northern, with headquarters at 
Spokane, Wash., as noted in May, was 
born in Scotland on December 22, 1883. 
He began railway service with the Great 
Northern on October 25, 1898, as a boiler- 
maker apprentice at Spokane, becoming a 
machinist apprentice a year later and ad- 
vancing to machinist in October, 1903. He 
was made shop foreman of the Hillyard 
(Wash.) shops in June, 1907, but left the 
Great Northern in October, 1915, to be- 
come general foreman on the Spokane, 
Portland & Seattle (controlled jointly by 
the Great Northern and the Northern 
Pacific) at Portland, Ore. On September 
1, 1917, Mr. Colville returned to the Hill- 
yard shops of the Great Northern as gen- 
eral foreman, and on March 1, 1935, was 
appointed to the position of superintendent 
of shops at Hillyard which he was holding 
at the time of his appointment as superin- 
tendent of motive power at Spokane. 
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department as manager of flanging sales. 
Several years later he became engaged in 
special sales work, in which he remained 
until his appointment as manager of special 
sales for the By-Products Steel Corpora- 
tion. Mr. Oldham is a member of the 
American Society of Mechanical Engineers 
and of the Engineers Club of Philadel- 
phia. 
* 


A. D. PRENDERGAST, formerly lubrication 
engineer of the Texas Company, Railway 
Sales Division, with headquarters at Kan- 
sas City, Mo., has been transferred to St. 
Paul, Minn., as representative of the Rail- 
way Sales Division, to succeed A. W. Lar- 
sen, who has been appointed assistant dis- 


trict manager, with headquarters at St. 


Louis, Mo. 
* 


J. B. Tyrus has been elected vice-presi- 
dent in charge of operations of the Amer- 
ican Rolling Mill Company, Middletown, 
Ohio, and Frank H. Fanning has been 
appointed assistant vice-president in charge 
of operations. Mr. Tytus joined the 
Armco organization in 1904. He was 
awarded the Gary medal by the American 
Iron and Steel Institute several years ago 
for his part in the development of the 
continuous rolling process in the manufac- 
ture of Iron and steel sheets; and was 
elected vice-president of Armco in charge 
of processing developments in 1927. Mr. 
Fanning entered the organization in 1909 
and was associated with Mr. Tytus in 
1912 at the Armco mill at Middletown; he 
later served on numerous special assign- 
ments and was appointed assistant to the 
executive vice-president in 1933. 


* 


L. W. Martin, of the sales department 
of the American Car and Foundry Com- 
pany, has been appointed district sales 
manager, with headquarters at St. Louis, 
Mo. ' Mr. Martin graduated in 1902 from 
the State University of Kentucky, as bach- 


Personal Mention 


C. L. WirsoN, master mechanic of the 
Elgin, Joliet & Eastern at Joliet, Ill., has 


C. L. Wilson 


elor of mechanical and electrical engineer- 
ing. In the same year he entered the St. 
Charles, Mo., car shops of the American 
Car and Foundry Company, where for 
two years he was engaged in various de- 
partmental work. In 1904 he was trans- 
ferred to St. Louis, and was engaged in 
engineering, draíting, estimating and de- 


L. W. Martin 


signing work. His thesis on train lighting 
obtained for him in 1906 master degree 
of mechanical engineering at Kentucky 
University. In 1907 he joined the St. 
Louis sales office as sales agent for rail- 
road equipment throughout the South. 
Shortly after the outbreak of the World 
War, he was transferred to the American 
Car and Foundry Export Company, a sub- 
sidiary of the American Car and Foundry 
Company. As foreign representative, he 
traveled in Russia, Siberia, Italy and China 
on work for the railways of these coun- 
tries. He returned in 1920 to the Ameri- 
can Car and Foundry Company, and re- 
sumed sales work. In his new position, 
Mr. Martin will be in charge of all sales 
activities under the jurisdiction of the St. 
Louis office. 


been appointed superintendent of motive 
power, succeeding J. C. Shreeve, who has 
retired. Mr. Wilson was born at Joliet, 
Ill. He entered railway service on No- 
vember 25, 1897, as a machinist helper on 
the Elgin, Joliet & Eastern. On March 
3, 1898, he became a locomotive fireman, 
and on January 8, 1903, was promoted to 
locomotive engineer. He was appointed 
assistant train rule examiner on Septem- 
ber 21, 1918, and traveling engineer on 
February 1, 1919. Mr. Wilson was ap- 
pointed air brake supervisor on January 
15, 1925, and on August 1, 1933, he was 
promoted to master mechanic at Joliet, 
which position he held until his recent pro- 
motion. 


J. P. Morris, who has been appointed 
mechanical superintendent of the Eastern 
mechanical district of the Eastern lines of 
the Atchison, Topeka & Santa Fe at Shop- 
ton, Iowa, as noted in the May issue, has 
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ANYTHING 


less than a complete arch 
IS FALSE ECONOMY 


To let the desire for reduced inventory result in a locomotive leaving any round- 
house without a full set of Arch Brick is poor economy. » » » Even a single missing 
Arch Brick will soon waste many times its cost in fuel and in locomotive efficiency. 
» » » To spend the fuel dollar efficiently, every locomotive Arch must be main- 
tained 100%. » » » Be sure your stocks on hand are ample to provide fully for all 


locomotive requirements, so that locomotive efficiency may be maintained. 


There's More to SECURIT Y ARCHES Than Just Brick 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 


Refractory Specialists Specialists 


been identified with the mechanical depart- 
ment of the Santa Fe continuously for 34 
years. He was born on March 4, 1889, at 
Fort Madison, Iowa, and entered the serv- 
ice of the Santa Fe in 1904, as a laborer 
at that point. Subsequently he served as a 
machinist and gang foreman, being pro- 


J. P. Morris 


moted to enginehouse foreman in 1917. 
Six years later he became general foreman 
and in 1924 he was appointed master me- 
chanic with headquarters at Chicago. On 
July 1, 1937, he became mechanical assist- 
ant in the general office at Chicago. 


G. T. STRONG, assistant superintendent 
motive power of the Virginian, with head- 
quarters at Princeton, W. Va. has been 
appointed superintendent motive power, 
with the same headquarters. 


Master Mechanies and 
Road Foremen 


CHARLES JAcoB GrmsEs, who has been 
appointed master mechanic of the Erie at 
Marion, Ohio, as noted in the April issue, 
was born on November 24, 1892, at Haw- 
thorne, N. J. He attended high school for 


Charles Jacob Gerbes 


one year and then took the supervisor's 
training course of the Railway Educa- 
tional Bureau. He entered the service of 
the Erie on November 15, 1911, as a ma- 
chinist at Secaucus, N. J., becoming ma- 
chine shop foreman on October 1, 1914, 
enginehouse foreman on February 1, 1916, 
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and general enginehouse foreman on April 
1, 1918. On February 1, 1924, he went 
to Hornell, N. Y., as general foreman in 
the back shop, and on December 1, 1927, 
was appointed master mechanic at Hornell. 
Mr. Gerbes returned to Secaucus on No- 
vember 7, 1930, as master mechanic; on 
July 1, 1932, became master mechanic at 
Avoca, and on March 1, 1938, was trans- 
ferred to Marion. 


CHARLES W. EcENBARGER, who has been 
appointed master mechanic of the Erie at 
Avoca, Pa., as noted in the April issue of 
the Railway Mechanical Engineer, was 
born on May 17, 1888, at Huntington, Ind. 
He received his education at common and 
high schools and entered the service of the 
Erie on September 1, 1907, as a machinist 
apprentice at Huntington. Upon the com- 
pletion of his apprenticeship in 1911 he 
served in the back shop for a period of 
two years and in the enginehouse for one 
year. In 1915 he became night engine- 
house foreman; in 1918, day enginehouse 
foreman, and in 1919, general enginehouse 
foreman. From December, 1922, until 
May, 1928, he was night general foreman 
at Marion, Ohio. He was transferred to 
Port Jervis, N. Y., on December 1, 1930, 
as general foreman, and on March 1, 1938, 
was appointed master mechanic at Avoca. 


Henry M. SHeErRARD, who has been ap- 
pointed master mechanic of the Baltimore 
& Ohio, with headquarters at Grafton, W. 
Va., as noted in the March issue of the 
Railway Mechanical Engineer, was born 


Henry M. Sherrard 


on April 28, 1888. He attended grade and 
high schools and entered railroad service 
on March 3, 1903, as a messenger in the 
office of the superintendent of motive power 
office of the B. & O. In April of the same 
year, Mr. Sherrard became a machinist 
apprentice. From 1907 to 1915 he was a 
machinist at Newark, Ohio. He was piece 
work inspector at Newark for a period of 
one year, and in 1916 became assistant ma- 
chine shop foreman. In 1918 he became 
machine shop and general foreman and in 
1925 was transferred to Glenwood (Pitts- 
burgh), Pa., as general machine shop fore- 
man. In May, 1930, he became motive 
power inspector of the Western Lines and 
on December 21, 1937, was appointed mas- 
ter mechanic at Grafton. 


Car Department 


THoMAS BELL has been appointed acting 
night car foreman at the Ocean Terminals 
(Halifax, N. S.) of the Canadian National. 


JosepH E. HARLEN, night car foreman 
of the Canadian National at the Ocean 
Terminals, Halifax, N. S., has been ap- 
pointed acting day car foreman. 


P. H. MitcHett, who has been ap- 
pointed master car builder of the Delaware, 
Lackawanna & Western at Scranton, Pa., 
succeeding E. M. Jenkins, retired, was 
born at Prescott, Ark. He entered rail- 
road service as a car repairman with the 
Prescott & North-western and subsequent- 
ly was employed as a car foreman on 


P. H. Mitchell 


the Memphis, Dallas & Gulf (now part 
of the Graysonia, Nashville & Ashdown 
and the Murfreesboro-Nashville) at Nash- 
ville, Ark. Leaving that company Mr. 
Mitchell entered the employ of the San 
Antonio, Uvalde & Gulf as air brake in- 
spector and steam heat supervisor, later 
returning to the Memphis, Dallas & Gulf 
as master car builder. He was general 
car inspector of the Texas & Pacific, at 
Dallas, Tex., prior to entering the service 
of the Delaware, Lackawanna & Western 
two years ago, and until his appointment 
as master car builder, had been general 
car inspector at Scranton. 


W. A. Emerson, master car builder on 
the Elgin, Joliet & Eastern at Joliet, Ill, 
has been promoted to the newly created 
position of general master car builder, with 
jurisdiction extended to cover the Gary 
division, and with headquarters as before 
at Joliet. The office of master car builder 
at Joliet is abolished. 


A. A. BURKHARD, superintendent of 
shops of the Merchants Despatch Trans- 
portation Corporation, at East Rochester, 
N. Y., who has retired from active serv- 
ice, as noted in the May issue, began his 
career in the car department of the Pitts- 
burgh & Lake Erie at Pittsburgh, Pa, m 
April, 1884, as a messenger and office boy. 
He later served consecutively as car 
builder apprentice in the shops at McKees 
Rocks, Pa. then in various departments 
of the shops, as mechanic and inspector 
and as division general foreman at Glass- 
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Ample fuel and water capacities are 


essential for long locomotive runs. 


For existing power especially, these 
capacities can be increased by virtue 
of the economy resulting from the rec- 
lamation of waste heat in exhaust steam 
through the medium of the Elesco ex- 
haust steam injector. 


At a very nominal charge — these 
injectors can be installed —to provide 
for both economy and longer runs. 


THE 


SUPERHEATER 
COMPANY 


Representative of American Throttle Company, Inc. 


60 East 42nd Street 122 S. Michigan Ave. 
NEW YORK CHICAGO 


A-1236 
Canada: The Superheater Company, Ltd., Montreal 


Superheaters* Feed Water Heaters: American Throttles 
Exhaust Steam Injectors * Pyrometers * Steam Dryers 


port, Pa. In 1908 he was transferred to 
the West Albany, N. Y., shops of the New 
York Central as assistant general fore- 
man; in February, 1916, he was promoted 
to general foreman, and in May, 1920 be- 
came division general foreman. Mr. Burk- 
hard was transferred to Selkirk, N. Y., in 
March, 1925, and in August, 1930, went 
to the East Rochester shops of Merchants 
Despatch as superintendent of shops. 


Obituary 


GeorceE W. Besout, electrical and shop 
engineer on the Chesapeake & Ohio died 
on May 10. Born at Parkersburg, W. Va., 
on May 18, 1874, Mr. Bebout received his 


George W. Bebout 


secondary education at the Greenbrier 
Seminary and, subsequently, the Allegheny 
Collegiate Institute, where he specialized 


"DvN-EL."—Alan Wood Steel Company, 
Conshohocken, Pa. 46-page, paper-bound 
booklet descriptive of Dyn-el, a new high- 
strength flat-rolled steel with unusual re- 
sistance to fatigue, impact and corrosion. 
Tables and diagrams. 


LatHes.—The R. K. LeBlond Machine 
Tool Co., Cincinnati, Ohio. Bulletin No. 
11-19 R. P., “Doubling Production per 
Hour,” 438. Describes heavy-duty, rapid- 
production lathes and illustrates a number 
of forms of tool set-ups. 

* 

METALSPRAY.—Bulletin 800, issued by 
the Metalspray Company, Incorporated, 
113 Llewellyn street, Los Angeles, Calif., 
briefly describes some new applications of 
Metalspray, a method of spraying molten 
metal on all materials. Copper is used in 
the printing of this circular as pertinent 
to the subject matter. 

* 


Monet GASKETS, Pump Parts, VALVE 
Trim.—The International Nickel Company, 
Inc, 67 Wall street, New York. Six- 
page bulletin. Applications of Monel rods 
and cylinder liners, Monel plungers in 
high-pressure pumps, Monel valves, etc. 


244 


in electrical engineering and power plants. 
In 1894 he entered the service of the Rich- 
mond Railway & Electric Company, where 
he served for four years in various capaci- 
ties. Following this, he was employed by 
the Chesapeake & Ohio in shop service for 
a few months, after which he went with 
the Richmond Locomotive Works (now 
the American Locomotive Works). Here, 
he was promoted from foreman of the 
electrical department to electrical engineer 
of the American Locomotive Company, to 
succeed E. M. Archibald. Later Mr. Be- 
bout also took over the duties of shop en- 
gineer as well, with the title of electrical 
and shop engineer, serving in this capacity 
until 1912, when he entered the service of 
the Chesapeake & Ohio, in the capacity 
which he held at the time of his death. 
He was president of the Association of 
Railway Electrical Engineers, 1932-33. 


Joun J. Conn, general purchasing agent 
for the Atchison, Topeka & Santa Fe, 
with headquarters in Chicago, died at his 
home in Oak Park, Ill., on April 28. 


WiLLIAM A. McCAFFERTY, master me- 
chanic in charge of the Columbus, Ga., 
shops of the Central of Georgia, died sud- 
denly at his home in that city on April 21, 
following a heart attack. 


Georce E. Smart, who retired in June, 
1932, as chief of car equipment of the 
Canadian National, died on April 25, at 
his home in Montreal, Que. Mr. Smart 
was born in Edinburgh, Scotland, on De- 
cember 23, 1873, and began railroad serv- 
ice in 1892, in the car department of the 
Grand Trunk. He was with the Canadian 
Pacific from 1904 to 1913, holding succes- 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Steam Drop HaMMrns.—Erie Foundry 
Co., Erie, Pa. Bulletin No. 325; 23 pages. 
Pictorial description of the design, con- 
struction and operation of the Erie steam 


drop hammers. 
* 


Anc Wetpers.—General Electric Co., 
Schenectady, N. Y. Booklets GEA-1440G 
and GEA-1750D. Type WD single- 
operator arc welders and Type WK a.c. 
welders, respectively. 


Rar Wetp1inc.—Metal & Thermit Cor- 
poration, 120 Broadway, New York. 
Pamphlet 117, "Continuous Rail for Main 
Line Track.” 30 pages. Describes the 
history of rail welding throughout the 
U. S. and Europe and illustrates installa- 
tions on the D. & H. at Schenectady, N. 
Y.; the B. & L. E. at River Valley, Pa., 
and the Northern Pacific at Elliston, 
Mont., and Livingston. 


sively the positions of general inspector, 
heating and lighting; general car inspector, 
and divisional car foreman, Eastern lines. 
In 1913 he became master car builder oí 
the Canadian Government Railways (now 
C. N. R.), at Moncton, N. B., and in 1918 


George E. Smart 


was sent to Toronto, Ont., as general mas- 
ter car builder of the Canadian National. 
In 1920 Mr. Smart's jurisdiction was ex- 
tended to include the Grand Trunk Pacific 
lines and later in the same year he became 
mechanical assistant to the operating vice- 
president. In 1923 he was appointed chieí 
of car equipment, with headquarters at 
Montreal. Mr. Smart served as vice- 
chairman of the Mechanical Division, 
American Railway Association, from 1926 
to 1927, and as chairman írom 1928 to 
1930. 


WroucHt STEEL WHEELS.—American 
Iron and Steel Institute, 350 Fifth avenue, 
New York. Steel Products Manual, Sec- 
tion 20; 14 pages. Describes briefly forg- 
ing and rolling of wrought steel wheels 
for steam- and electric-railway service and 
for industrial purposes, and defines tech- 
nical terms relating to their heat treatment 
and machine finishing. 


* 


RarLway AIR CONDITION EQUIPMENT.— 
The Trane Company, La Crosse, Wis. 
Bulletin V258. Contains a 28-page exposi- 
tion of the Trane system of electro-me- 
chanical air conditioning, primarily for car 
installations; descriptions of convectors 
used in house heating and of multiple-type 
projection heaters, and a general catalog 
of Trane products. 

* 


JourNAL BEAnINGS FoR RAILROAD SERV- 
ICE.—SKF Industries, Inc, Front street 
and Erie avenue, Philadelphia, Pa. 40 
pages. A description of SKF spherical 
roller bearings and a photographic history 
of the more important installations in the 
United States and Canada on car and 
locomotive journals of both steam and 
electric types. 
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When engine bolts stretch, when slack gets a chance to accumulate, loco- 
motives have started on the road that leads to the repair shop. » » » 
Forces that rack the locomotive have increased in violence as locomotives 
have increased in power. » » » The old material that once served for 
engine bolts is unable to restrain these greater forces. » » » But Repub- 
lic metallurgists have kept abreast of the new conditions and in Republic 
Engine Bolt Steel have developed a material with high elastic limit, free 
from seams or slag pockets and possessed of great fatigue resistance. 
» » * You can safely trust Republic Engine Bolt Steel to keep parts tight 
under the most difficult operating conditions. » » » Other Republic rail- 
road specialties that are equally trustworthy include Enduro” stainless 
steel, Toncan' Iron pipe and sheets, Upson bolts and nuts, Electrunite' 
boiler tubes, and Republic Double Strength Steel. Address Department 
RM, Republic Steel Corporation. General Offices: Cleveland, Ohio; Alloy 
Stoel D' “olon: Masson, Ohio. sa hb anu 4h, dinnieusihion 
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High-speed heavy passenger locomotive built by Lima for the Southern Pacific 


Southern Pacific Receives Second Lot of 


Streamline 4-8-4 Locomotives 


"Tue Lima Locomotive Works, Inc., recently delivered 
to the Southern Pacific fourteen 4-8-4 high-capacity 
streamline passenger locomotives which are similar in 
general design and streamlining to six 4-8-4 locomotives* 
built early last year specifically for handling the Daylight 
train service inaugurated about a year ago between San 
Francisco and Los Angeles. However, the new locomo- 
tives, with 80-in. driving wheels and developing a total 
maximum tractive force of 75,000 lb. are somewhat 
greater in capacity and designed for higher speeds than 
the first six built, which have 73'%4-in. driving wheels 
and develop a total tractive force of 74,710 Ib. 

The principal differences in the two lots of locomo- 
tives lie in the greater length of the wheel base and boiler 
of the later locomotives. The increased boiler pressure 
and the changes in the diameter and stroke of the cylin- 
ders. There have also been some changes in details, 
notably in the lightening of the reciprocating parts and 
in the boiler material. 

The later locomotives have a driving-wheel base of 21 
ft. 6 in. and a total engine wheel base of 47 ft. 8 in. 
The driving-wheel base of the first locomotives is 18 in. 
shorter and the total engine wheel base 22 in. shorter. 
The weight on the drivers has been increased only about 
800 Ib. The total weight of the locomotive, however, is 
11,600 Ib. greater. The boiler pressure of the later loco- 
motive was increased 30 Ib. to 280 Ib. per sq. in. and the 
cylinders have been decreased 1 in. in diameter to 26 in., 
but increased in stroke from 30 to 32 in. Thus, the 
locomotives develop a cylinder tractive force of 62,800 
lb., an increase of 600 Ib. over the earlier lot. 


The Boiler 


The boiler of the later locomotive is practically iden- 
tical in dimensions with that of the earlier lot, with the 
exception of an increase of 20 in. in the length of the 
combustion chamber. The barrel of the boiler is in 
three courses, the middle one being conical in form. The 
dome is mounted on this course. The boiler shell and 
roof sheet are of nickel steel, whereas basic openhearth 


* Described in the March, 1937, issue of the Railway Mechanical En- 
gineer, page 102. 
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Fourteen locomotives designed 
for fast passenger-train service 
were built by Lima—Each loco- 
motive develops a total tractive 
force of 75,000 Ib. 


steel was used in the construction of the earlier lot. This 
affords an interesting comparison of the effect of the 
two materials on the weight of the locomotives. The 
nickel-steel in the later boiler, designed to carry a work- 
ing pressure of 280 lb., is % in. thick in the first ring, 
154 in. thick in the conical ring, and 3145 in. thick in 
the third ring. The carbon steel in the earlier locomo- 
tives, designed for a working pressure of 250 Ib. per sq. 
in., is !4g in. more in thickness in the first and second 
rings and 245 in. more in thickness in the third ring, the 
outside diameters of the first and third rings, respectively, 
being identical in the two boilers. 

The firebox is fitted for oil burning and includes a 
combustion chamber which extends 80 in. into the barrel 
of the boiler. Welding was used extensively in the fire- 
box construction. The crown sheet is butt welded to the 
side sheets and combustion chamber and the throat con- 
nection is butt welded to the crown, sides and combus- 
tion chamber. The door flanges in the back head and 
inside door sheet are also butt welded. Both the inside 
door sheet and the tube sheet are riveted in place. Seal 
welding has been employed on calking edges at a number 
of points in the firebox and at the mud-ring corners. 

There is a complete installation of Flannery flexible 
staybolts around the combustion chamber, except for the 
long radial stays over the top. Flexible stays are also 
installed along the top of the sides and diagonally across 
the front and back top corners of the firebox in the 
breaking zone; also, there is a complete installation of 
flexible stays in the throat, and in breaking zone in the 
back head. 

The boiler is equipped with a Type E superheater and 
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Tangential dryer. The feedwater heater is the Worth- 


ington No. 5SA. 


Foundation and Running Gear 


Like their predecessors, the foundation of these loco- 
motives is the General Steel Castings bed with which the 
cylinders and front bumper are cast integral. The back 


General Dimensions, Weights and Proportions of Two Lots 
of Southern Pacific 4-8-4 Type Locomotives 


Built early Built late 
in 1937 in 1937 
DIU SM D "m Sou. Pac. Sou. Pac. 
Builder. cscs font ieee 68 48 Ver Esas Lima Lima 
Type of locomotive................uueees. 4-8-4 4-8-4 
Road class......... $448 S460 
Road numbers 4410 4416-4429 
Service eer arestes s Pass. Pass. 
Dimensions: 
Height to top of stack, ft.-in............ 16-4 16-4 
Height to center of boiler, ft.-in......... 10-8 10-8 
Width overall (includ. streamline), in.... 10-10 10-10 
Cylinder centers, im...............0006- 93 94 
Weights in working order, 1b.: 
On drivera... senas eresse ire kieI i 266,500 267,300 
On front truck... 1.0... cece eee ee idi 77,400 83,300 
On trailing truck, front...............- 46,300 49,500 
On trailing truck, rear............ sse 58,200 59,900 
Total engine... ....... cece eee eee 448,400 460,000 
Tender... uu reri vais n 372,880 372,880 
Wheel bases, fi 
Driving 20-0 21-6 
Rigid. 13-0 14-0 
Engin 45-10 47-8 
Engine and tender, total............... 94-4 95-1014 
Wheels, diameter outside tires, in. 
Driving isles bis ener pe ate 734% 
Front truck. ........ lesse 36 36 
Trailing truck... 45% 454 
Engine: 
Cylinders, number, diameter and stroke, 

BM oi gio hens a sntehd: order Orbi Mte unas as 27 x 30 26 x 32 
Valve gear, type........ Walschaert Walschaert 
Valves, piston type, size, 12 12 
Maximum travel, i 74 7M 
Steam lap, in..... 15 134 
Exhaust clearance, in 3% % 

ad, | ER ge M M 
Cutoff in full gear, per cent............ 7333 7314 

Boiler: 

TY DC icc. urere e e Pm Rui ES Conical conn. Conical conn. 
Steam pressure, lb. per sq.in........... 250 2 
Diameter, first ring, outside, in.......... 86 86 
Diameter, largest, outside, in........... 96 96 
Firebox, length, in............ esses 1274 127 
Firebox, width, in.............. " 1024 " 102 
Combustion chamber length, in. . 60 80 

ubes, number and diameter, in 49-21% 9-2 
Flues, number and diameter, in. 198-314 198-3 
Length over tube sheets, ft.-in. 21-6 21-6 
FEüél ccs yey vee xe ee i Oil Oil 
Grate area, sq. ft........... 00 a nea aA 90.4 90.4 

Heating surfaces, sq. ft.: 
Firebox and comb. chamber............ 350 38. 
Tubes and flues................uuususe 4,502 4,502 
Evaporative, total............. eese 4.852 4,887 
Superheating.............Lsseeuuussss 2,086 2,086 
Combined evap. and superheat......... 6,938 6,973 
Tender: 
tylez el na ey Seed Sowa ees Rectangular Rectangular 
: water bottom water bottom 
Water capacity, gal. i 22, 
Fuel capacity, gal. 6,010 6,010 
Trucks... 6-wheel 6-wheel 
Journals, diameter and length, in........ 7x14 7x14 
General data, estimated: 
Rated tractive force, engine, lb... ...... 62,200 62,800 
Rated tractive force, booster, lb......... 12,510 12,200 
Total rated tractive force, lb............ 74,710 75,000 
Weight proportions: 
Weight on drivers--weight engine, per 

Gente. irren ne TA e ce en 59.2 56.8 
Weight on drivers +tractive force....... 4.28 3.56 
Weight of engine +evaporation......... 92.43 94.14 
Weight of engine +comb. heating surface 64.63 65.98 

Boiler proportions: 
Firebox heat. surface, per cent comb. 

heat. surface. ....... sese 5.04 5.53 
Tube-flue heat. surface, per cent comb. 

heat. surface... eese. 64.9 64.6 
Superheat. surface, per cent comb. heat. 

WUIÍaCe; c... eres eere ded nne e reet 30.06 29.91 
Tube-flue heat. surface +grate area..... 49.8 49.8 
Firebox heat. surface +grate area....... 3.87 4.26 
Superheat. surface +grate area......... 23.08 23.08 
Comb. heat. surface +grate area. y 76.75 77.12 
Evaporation +grate area... 53.66 54.05 
Tractive force +grate area. 688.05 829.6 
Tractive force +evaporation....... 15.40 15.35 
Tractive force +comb. heat. surface X 8.97 10.76 
Tractive force x dia. drivers +comb. heat. 

Surface... esto eased cee et erred et 658.94 860.6 


cylinder heads, however, are separate castings. Both 
trucks, also of General Steel Castings Company design, 
are fitted with oil-packed journal boxes. Owing to an 
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increase of almost 6,000 Ib. in weight carried by the 
engine truck, the journals have been increased from 7 
in. by 14 in. on the earlier order to 7% in. by 14 in. 
No changes were required in the trailer truck. 

The driving axles are all fitted with grease-packed cel- 
lars and the wheels are of the Boxpok type. All of the 
axles under the locomotives are of medium carbon steel, 
normalized and drawn. The Alco lateral cushioning de- 
vice is applied on the front driving boxes. The driving 
springs of the newer locomotives have reverse camber. 
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Made of electric cast steel, the pistons have thin walls and reduced 
hub diameter 


A considerable reduction in the weight of reciprocat- 
ing parts has been effected in the design of the later 
locomotives. Both locomotives are fitted with the multi- 
ledge guide and crossheads. On the later locomotives, 
however, the body of the crosshead has been reduced in 


^d 
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The crossheads of the new S. P. 4-8-4 locomotives have been reduced 
in size and strengthened by increasing certain section thicknesses 


size and strengthened by increasing the section connect- 
ing the piston-rod hub with the wrist-pin bosses. The 
pistons were furnished by the Locomotive Finished Ma- 
terial Company and are of electric cast-steel with thin 

(Continued on page 274) 
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General Committee Acts on 


Mechanical Division Reports 


J. W. Burnett, Chairman 


F. W. Hankins, Chairman-elect 


Because of the prevailing general business conditions, 
no annual meeting of the Mechanical Division of the 
Association of American Railroads was held this year. 
That the work of the Division might be carried forward 
with as little interruption and delay as possible, the Gen- 
eral Committee held a meeting on June 29 at the Con- 
gress Hotel, Chicago, at which committee chairmen and 
chairmen of the important sub-committees were in at- 
tendance to present their reports, of which there were 
twelve, on the following subjects. Prices, Tank Cars, 
Loading Rules, Wheels, Brakes and Brake Equipment, 
Locomotive Construction, Arbitration, Couplers and 
Draft Gears, Underwriter’s Laboratory Tests, Car Con- 
struction, Specifications, and Further Development of 
the Reciprocating Steam Locomotive. 

The report on the Underwriter’s Laboratory Tentative 
Outline for Inspection and Labeling of Self-Propelled 
Railroad Equipment Utilizing Internal Combustion En- 
gines is a new one this year. The regulations submitted 
for the safe handling of liquefied petroleum gas promise 
to promote safety in the use of this fuel, now in growing 
demand for internal-combustion engines, coach lighting, 
heating in refrigerator cars, cooking in diners, etc., if 
they are adopted by the association. 

Among the new subjects in the standing committee 
reports is the standard refrigerator car, for which the 
committee has developed a complete set of general speci- 
fications covering materials, workmanship, and the char- 
acter of the major details of construction. The commit- 
tee recommends holding in abeyance the development of 
complete standard designs pending the outcome of stud- 
ies now under way to effect freight-car weight reduction. 

During the course of the meeting the General Com- 
mittee also listened to two progress reports, one on the 
passenger-car axle tests being conducted at the Timken 
research laboratory and one on failures of locomotive 
driving axles and crank pins, which were presented by 
W. I. Cantley, mechanical engineer of the Mechanical 
Division. These reports will be the subjects of articles 
which will appear in later issues. 
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The reports presented by the 

chairmen of twelve committees . 
show that much constructive 

work has been done despite the 

adverse conditions prevailing 

during much of the past year 

— Standardization work pro- 

ceeding on details of locomo- 

tive construction as well as in 

car designs 


W. H. Flynn, Vice-chairman-elect 


V. R. Hawthorne, Secretary 


For the first time new officers and members of the 
General Committee, to succeed those whose terms ex- 
pire this year, have been elected by letter ballot rather 
than by ballot of the members in attendance at an annual 
meeting. Without exception, the retiring members of 
the board were re-elected. J. W. Burnett (general 
superintendent motive power and machinery, Union Pa- 
cific), the retiring chairman, was elected to serve for 
the unexpired term of W. H. Flynn, the vice-chairman 
elect. The officers and re-elected members of the Gen- 
eral Committee are as follows: Chairman, F. W. Han- 
kins, chief of motive power, Pennsylvania System; vice- 
chairman, W. H. Flynn, general superintendent motive 
power and rolling stock, New York Central System. 
General Committee: D. S. Ellis, chief mechanical officer, 
Chesapeake & Ohio; O. A. Garber, chief mechanical of- 
ficer, Missouri Pacific; R. G. Henley, superintendent mo- 
tive power, Norfolk & Western; F. R. Mays, general 
superintendent equipment, Illinois Central; John Purcell, 
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assistant to vice-president, Atchison, Topeka & Santa 
Fe; A. L. Ralston, general mechanical superintendent, 
New York, New Haven & Hartford, and Mr. Burnett. 


Locomotive Construction 


Exhaust Steam Injectors 


During the year 1937, 59 locomotives were equipped with ex- 
haust steam injectors and 25 locomotives on order for 1938 are 
also to be equipped. The steam pressures carried, or to be car- 
ried, by these locomotives ranged from 205 lb. to 300 lb. Four- 
teen of the locomotives being built during 1937 were equipped 
with turbo injectors. Twenty-two of the locomotives built dur- 
ing the year. 1936 were equipped with exhaust-steam injectors, 
five of which were turbo injectors. 


Advantages and Disadvantages 
of Higher Boiler Pressures 


There has not been a sufficient number of locomotives in serv- 
ice with pressures above 300 Ib. per sq. in. a long enough time 
to develop their full operating efficiency and to get comparative 
cost of their maintenance expense. This is particularly true at 
present because of the reduced business being done by the rail- 
roads with less locomotive miles being made, and no additional in- 
formation is available from the various roads over that contained 
in last year's report. However, the fact that additional locomo- 
tives are being built at the present time with over 300 lb. boiler 
pressure indicates the trend is still upward as regards this 
feature. 

The boiler should be as large as possible so as to have avail- 
able the necessary reserve capacity to keep the heavy tonnage 
trains moving at the prescribed speed under all conditions. 

One important thing necessary to obtain the full benefit of high 
pressure is a steam distribution valve which can be made to cut 
off at a low percentage of the stroke, and some progress is being 
made in this direction now by the use of the double-ported valve, 
also the poppet valve, though much remains to be accomplished 
with the latter. 

The committee recommends that this be accepted as a progress 
report and the committee continued, to report again next year. 

[The sub-committee appended a tabular comparison of dimen- 
sion and ratios of several high-pressure locomotives. These in- 
clude two 2-10-4 locomotives; one for the A. T. & S. F. built 
in 1930 and one for the K. C. S. built in 1937; two 4-8-4 loco- 
motives, both built in 1937, one for the Union Pacific, and one 
for the A. T. & S. F.; and three 4-6-4 locomotives, one for the 
B. & O., built in 1936, one for the A. T. & S. F., built in 1937, 
and one for the C. & N. W., built in 1938. With two exceptions, 
all of these locomotives carry a boiler pressure of 300 lb. The 
K. C. S. 2-10-4 locomotive carries 310 lb. and the B. & O. 4-6-4 
locomotive carries 350 1b.—Editor.] 


Development and Use of Oil-Electric Locomotives 


Your committee has continued investigations of principal de- 
velopments and has analyzed available data and statements sub- 
mitted showing the number of Diesel locomotives in service in 
the United States and Canada, including new installations for 
the year 1937 and those units on order as of March 1, 1938. 
The information has been assembled through the assistance and 
records of various manufacturers as well as operating companies. 

This study indicates that in 1937 a total of 155 locomotive units 
were placed in service. There was greater progress in the de- 
velopment and installation of new units of Diesel equipment than 
in any previous year. During this same period there were three 
3,600-hp. and two 5,400-hp. units placed in service. The 5,400-hp. 
units are the first of this capacity and, prior to 1937, there was 
only one 3,600-hp. unit in service. There are on order, as of 
March 1, 1938, four additional 3,600-hp. units. The trend to- 
wards larger capacities is indicated by six 1,800-hp. units on 


Assignment of Diesel Locomotives in Service as of 
December 31, 1937, by Class of Service 


Road Road 
freight passenger 


Grand 


Switch. Transfer total 


Hp. 
Less than 
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Total 354 6 2 27 389 


138 units used in combination switch and transfer of passenger equip- 
ment. 
3 One unit in combination switch and road freight service. : 
3 Two 600-hp. and three 800-hp. units used in combination switch and 
transfer service. . . "NS 2 E 
Ç single in passenger service and in combination with freight 
service. 


order as of March 1, 1938. Units of 600 hp. capacity still seem 
to predominate the field for switching locomotives, 87 locomotives 
of this capacity being installed during 1937, with 30 additional 
on order as of March 1, 1938. The next greatest demand was 
for 900-hp. units, 42 of which were installed during 1937, with 7 
more on order as of March 1, 1938. 

It is also noted that there were seven installations of Diesel 


Operating Statistics and Maintenance Cost of Diesel Locomotives 


Name of Operating Company 
Class of Service 


Files or hours 


Assigned and Operated 


Per Cent of Gallons 
Assignment | Gallons} Per Hour 
Used | or Hilo 


Exhibit No. 1 
Unit Number or Identification 


Horsepower 


Cost of 


Lubricating otl ae ae eee 


Report on basis of cost or amount per hour for engines in switch and transfer service 


Report on basis of oost or amount per mile for enginos in road freight or road passenger service 


Form for collecting Diesel-locomotive operating and maintenance statistics recommended by the committee 
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locomotives with less than 300 hp. during the year, while prior 
to 1937 there had only been six such installations, which indicates 
that this type of equipment is being adapted to more general serv- 
ice and this helps to account for the fact that of the 389 units in 
service as of January 1, 1938, 155 or 40 per cent were placed 
in service during the year 1937. 

The table shows the assignment of Diesel EET by class 
of service and the preponderance of these units still remains in 
switching service, with the addition of 143 units to the 210 so re- 
ported in 1936, although many of the units of 600 hp. and greater 
are reported as used in combination switch and transfer service. 
There has been a marked increase in the number of Diesel en- 
gines used in road passenger service. Units so reported were 
increased to 27 from 16, an increase of 69 per cent. 

Attempt has been made to compile comparative operating sta- 
tistics designed to indicate the availability of these units, lubri- 
cating and fuel oil consumption and cost of repairs, separated be- 
tween electrical equipment and Diesel equipment, and the total 
cost of repairs per locomotive hour operated, and while the com- 
mittee hopes to be able to assemble some interesting information 
along the above lines for future reference and comparison with 
cost of maintenance and fuel and lubrication costs for steam loco- 
motives, to date this has not been completed. 


It is the recommendation of the committee that the association 
adopt a uniform report from which such information can be 
readily assembled and this report should be so arranged as to 
permit the entry of each month’s figures together with the 
cumlative for previous months of the year, and finally, the total 
fiaures for the full year. 


Design of Fundamental Parts of Locomotives 


The sub-committee dealing with the design of fundamental parts 
of locomotives reported on three subjects. 


DniviNc-W REEL CENTERS WITH THIN WALL SECTIONS 


This year the committee discontinued the statement giving de- 
tails of the application of the various types of driving-wheel cen- 
ters with thin wall sections, since they are now being used almost 
universally. The answers to a questionnaire, to which ten roads 
replied, indicates that only three centers, on two roads, were 
rejected because of defects showing up when new centers were 
machined, but that all except three of the roads have experienced 
some cracking of the castings after periods of service, usually, 
but not always, between the crank-pin and axle hubs. Some of 
these wheels were of early designs which have later been im- 
proved. Some were put back in service after welding; others 
were replaced by new castings. 

The American Locomotive Company reports rejections of the 
thin-wall-type wheel centers amounting to 1077 per cent, March, 
1937, to March, 1938, and rejections of 20 per cent of the spoke- 
type wheel centers used during the same period. Baldwin re- 
ports shrinkage cavities in the ribs separating counterbalance 
pockets in open-face counterbalances, and the development of 
cracks in the hubs and counterbalance walls (not the open-face 
type) of some wheels after a year's service. 

Only two of the roads replying report the new wheel centers 
out of round after service. The other roads report no occasion 
to true up centers, and most of them report no tests to determine 
roundness. The Missouri Pacific reported one main wheel from 
a 2-10-2 type locomotive which checked 142 in. out of round 
after two years’ service. The Chesapeake & Ohio reported a 
maximum out-of-roundness of 1% in. on several wheels checked 
aíter service. Several wheels on this road of an early design, 
since changed by the manufacturer, were found to be dished 
out as much as 14 in. after service. 

The Chicago & North Western, with service up to 300,000 
miles, finds the wheels satisfactory and much less dishing of 
these centers due to tire-shrinkage pressure. The Missouri Pa- 
cific and the Illinois Central both comment on the better counter- 
balance obtainable. The Missouri Pacific was able to increase 
the speed of 14 2-10-2 type locomotives from 35 m.p.h. to 55 
m.ph. without track damage after the new type centers were 
applied on the main axles. 


FuRNaAcE OR FiREBOX SUPPORT AND Warst SHEETS 
The General Steel Castings Corporation is making some tests 
on a locomotive bed of a 4-8-4 type locomotive now being built 
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by the Baldwin Locomotive Works. "These tests are to be made 
in such a manner as to determine, if possible, the value of waist 
sheets between boiler and engine bed at various points and 
under different conditions of service as well as when locomotives 
are lifted in the erecting shop. A copy of the report on the 
tests will be furnished to the committee when they have all 
been completed. 


TypicaL METHODS or LUBRICATING MAIN 
AND SIDE Rops 


In response to a request for such information, the sub-com- 
mittee submitted drawings of several arrangements of grease 
cavities, with pressure fittings, in main-rod back ends and in 
crank pins which have been used successfully on locomotives 
built in recent years. These are for inclusion in the Manual. 


Screw Threads 


The A. A. R. standard for screw threads is the U. S. Standard, 
and is described and illustrated on page L-27 of the Manual, 
no provision being made, however, for different classes of fits 
or tolerances. 

The American Standards Association has approved and issued 
an American Standard for screw threads which is identical with 
the A. A. R. standard in form of thread, but provides for four 
classes of fit to suit various requirements. It is, therefore, 
recommended that page L-27 of the Manual be revised by the 
addition of a paragraph reading as follows: “When necessary 
or desirable to specify a particular class of fit, reference should 
be made to American Standards Association Standard for Screw 
Threads B 1.1-1935." 


Roller Bearings for Locomotives and Tenders 


This report covers steam and electric locomotives, but does 
not include Diesel-electric or high-speed streamline trains. Re- 
plies to questionnaire were received from 126 roads, 91 of which 
reported having no roller-bearing applications and 35 roads re- 
ported on applications. During the year ended December 1, 
1937, new applications of roller bearings were made as follows: 


Existing road New road Total road 
locomotives locomotives locomotives 


Engine truck ........... VOV es d. 34 67 101 
Drivers) 54-6 mew sienas rre sak 6 52 58 
Trailer truck. i255. i ii otea 3 42 45 
Tender truck ........00 eee eee eee 10 27 37 
Total road locomotives built during 

EEE E E EST 325 


From the reports as of December 1, 1937, the following num- 
ber of locomotives and tenders are in service with roller bear- 
ings: 


No. loco- 

On motives 
Engine truck «ics swiss exer sax exe a a e aree 689 
Drivers 2c sanior exer aco dcos t widens ead 280 
Trailer. trucks 2i eno mea mrel Rem EN E Y esie 149 
Tender struck: 7.202 anna eyed eres reap Roe edP 578 


Failures of roller bearings on drivers and on engine, trailer 
and tender trucks were comparatively few and resulted mainly 


One Road's Experience with Roller Bearings 


ENGINE Truck AXLES 


Total number of locomotives equipped. .......ssesuessesseeso 257 
Total locomotive mileage....... 2... eee cee eene 142,260,810 
Average locomotive mileage per road failure................0- 28,452,162 
Average locomotive mileage per defective bearing found by in- 

spection. 515.5 SEa kita aea a, ed der sel ea ene Roe ufa Gave wares 764,843 
Average locomotive mileage per failed and defective bearing.. 744,821 
Average mileage of failed and defective bearing (on bearings 

when mileage is known)....... cscs eee ccc eee nnn 286,513 
Road failure per 50,000 miles........... ccc cece eee e eene .001757 


TENDER AXLES 
Number of tenders equipped........... cece cece eee e ee eeees 
Total tender mileage, Dec. 1, 1936, to June 1, 
Average tender miles per road failure............... 
Average tender miles per failed and defective bearing 
Average miles of failed bearings.. 
Average miles of defective bearings. 
Average miles of failed and defective bearings 


89,954 


from broken or worn retaining cages, broken or loose sleeves, 
shelled races and rollers, and broken races and rollers. Roller 
bearings which have failed are being replaced, in some cases, 
with bearings in kind and, in others, heavier cages or bearings 
with heavier rollers are being applied. 
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ack EnoOr Main Ron Parenren” 


Pressure Firring 


Typical methods of lubricating main and side rods 


The following mileages between date of application and date 
of failure of roller bearings are reported by some of the roads: 


Minimum Maximum 
Engine trucks .........-seeeeeeee HH 174,098 317,913 
Drivers... 319,675 
Trailer trucks 546,974 
Tender trucks 682,061 


One road reported a failure of roller bearings on drivers at 
17,608 miles and another road at 22,573 miles. 

While a complete report of all failures cannot be made because 
of insufficient information submitted with the reports, the data 
in the table was submitted by one large user of roller bearings 
who has given a complete report on locomotive engine trucks 
and tender trucks equipped as of June 1, 1937. 

While sufficient information was not received to determine the 
total mileage made to date by locomotives equipped with roller 
bearings, some of the roads reported the following maximum 
mileages being made without a roller-bearing failure: 


Engine truck 736,682 
Drivers .......... 346,994 
Trailer truck 637,848 
Tender truck .... 345,240 
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No trailer-truck or tender-truck axles have failed during the 
year ended December 1, 1937, but one road reported removing 
some main driving axles for inspection after making 124,000 to 
155,000 miles and detected incipient cracks at intervals around 
the axle just within wheel fit. Replacement axles having a 
slightly different chemical composition will be applied for ex- 
perimental purposes. Another reported removing some engine- 
truck axles that had made 120,000 miles because inspection re- 
vealed hair-line cracks and lines of demarcation around the 
journal where the race and collar come together. 


MAIN AND Sme Rops 
VALVE GEARS 


New applications of roller bearings were made to main and 
side rods of three locomotives during the year ended December 
1,1937. The total applications which had been made as of that 
date are two locomotives on the main crank pin and five loco- 
motives on all crank pins. Grease is used on the two locomo- 
tives having main-pin-bearing applications and oil on the five 
having main and side-rod bearings. 

Very few failures occurred during the past year and their 
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causes are attributed to failure of roller-bearing cages, rod 
slipping on the crosshead pin, and cracked crosshead. The total 
mileage as of December 1, 1937, by four of the locomotives was 
513,808 miles. 

Seventeen locomotives were equipped with roller bearings to 
various parts of the valve gear during the year ended December 
1, 1937, making a total of 99 locomotives now in service as of 
that date. No failures were reported. 

Your committee will continue the tabulation of roller bearing 
applications, also develop information relative to facilities; such 
as tools, etc., that are necessary for taking care of roller bearing 
equipment, and will also consider economics, engineering of in- 
stallations, and the lubrication of roller bearings. 


Size of Copper Flue Ferrules and 
Copper Tubing 
The sub-committee prepared a questionnaire covering the pres- 
ent sizes of flue ferrules, to which replies were received from 35 
representative railroads owning approximately 70 per cent of the 


total locomotive ownership of the Class I railroads in the United 
States and Canada. These replies were carefully tabulated and 


Proposed Standards for Flue Ferrules 


For application to tube 


Thick- Length of ferrule, or flue as follows 
ness in., for application to 
o Nom.  Swaged Diam. 
ferrule, Vin.  ?/;.in. size of to of hole 
I. D. O.D. U.S 9/1. in. 3j in. tubeor diam., in tube 
ferrule ferrule gage No. sheet sheet — flue, in. in. sheet, in. 
1.875 2.000 16 % 34 2 1.875 2 
1.875 2.062 13 56 34 2'/18 
1.875 2.125 11 % 34 21% 
1.750 1.875 16 E21 34 2 1.750 176 
1.750 1.937 13 5 M 1/16 
1.750 2.000 11 E] E 2 
2.125 2.280 16 4 M 214 2.125 214 
2.125 2.312 13 5 34 25/16 
2.125 2.375 11 4 X 2% 
2.000 2.125 16 % M 214 2.000 2% 
2.000 2.187 13 % M 23/16 
2.000 2.250 11 % 4 2% 
3.000 3.125 16 % 34 314 3.000 314 
3.000 3.187 13 5$ 34 33/16 
3.000 3.250 11 5 5 314 
3.125 3.250 16 54 34 334 3.125 314 
3.125 3.312 13 56 E 35/16 
3.125 3.375 11 56 34 3 
4.500 4.625 16 54 4 536 4.500 4% 
4.500 4.687 13: 58 34 and 4/16 
4.500 4.750 11 s$ 34 513 434 
3.000 3.125 16 % M 3-in. Not 316 
3.000 3.187 13 % 34 arch swaged 334. 
3.000 3.250 11 % 4 tube 314 
3.500 3.625 16 E M 3v;in. Not 354 
3.500 3.687 13 E 34 arch swaged 3/16 
3.500 3.750 11 5$ 3) tube 3M 


it was found that considerable differences existed with respect 
to size of flue ferrules used, there being a total of 251 different 
sizes in use. 


Proposed standards were set up. These standards comprise a 
total of 48 different sizes of flue ferrules, there being 24 combi- 
nations of diameter and gage and two lengths for each diameter 
and gage. 

From replies received from the representative roads to which 
the original questionnaire was sent, it is believed that these pro- 
posed standards can be adopted by the majority of the roads and 
tt is recommended that they be submitted to letter ballot. 

The subcommittee prepared a questionnaire covering the pres- 
ent sizes of copper tubing being used, to which replies were re- 
ceived from 35 representative railroads owning approximately 70 
per cent of the total locomotive ownership of the Class I rail- 
roads in the United States and Canada. These replies were 
carefully tabulated and it was found that considerable difference 
existed with respect to the sizes of copper tubing used, there 
being a total of 152 variations in size and gage. 

In consulation with the Copper and Brass Research Associa- 
tion proposed standards were set up. They reduce the number 
of variations in size and gage from 152 to 26. Some sizes of 
tubing now being used such as 94g in. O. D., % in. iron pipe 
size, 94s in. O. D., 2142 in. O. D., % in. iron pipe size, 1l4g in. 
O. D., !34s in. O. D., % in. iron pipe size, 34 in. and 1 in. iron 
pipe size have been omitted from the proposed standards. It 
was found that there were very few users of these particular 
sizes, and it is felt that one of the proposed standard sizes can 
be substituted without difficulty. 

If these proposed standards are adopted and lived up to by the 
railroads, it will result in a considerable saving to the roads in 
the cost of copper tubing, and it is recommended that they be 
submitted to letter ballot. 


Failures of Axles and Crank Pins 


The subcommittee issued a questionnaire which was sent out 
by the Mechanical Division December 2, 1936, to 38 railroads in 
the United States and Canada requesting information covering 
the failures in service of axles and crank pins during the six- 
year period ended December 31, 1936. Replies to these ques- 
tionnaires have been analyzed and results of this analysis are 
given in the progress report on failures of driving axles and 
crank pins on steam locomotives which has been prepared by the 
subcommittee and sent to the members. The committee feels 
that, if the members receiving copies of this progress report will 
analyze it very carefully, they may find therein information that 
will be helpful to them in reducing failures on axles and crank 
pins similar to those now being experienced. 

The committee is continuing the studies with respect to crank 
pins, as the subject of driving axles is to be given consideration 
following completion of tests now being conducted at Timken 
on passenger-car axles. The analysis of the returns received 
to the questionnaire indicates the need for a more intensive and 
specific analysis of driving-axle and crank-pin failures as they 
occur, as many of the returns were very incomplete. Attention 
to this point would materially assist the work of the com- 
mittee in its future study on crank-pin failures, 


L——————————————————————————————————————————————————ÓÉÉ———— 
————————————————————— —— ——————M—————————————————— 


Proposed Standards for Copper Tubing for Railroad Service 


For air brake, air conditioning and miscellaneous uses 


For lubricator oil lines and saturated steam up to 450 deg. F. 


Wall thickness Calculated! Wall thickness Calculated 
rm - . bursting bursting 
Actual B.W.G Wt. per press., 1b. B.W.G Wt. per press., Ih, 
O. D., in. In. No. ft.. Ib. per sq. in. In. No. ít., Ib per sq. in. 
14 0.032 21 (0.685 7.680 0.065 16 .14 
3& 0.032 »1 0.133 5.120 0.0065 16 0:245 lorno 
1 0.039 18 0.269 5.880 0.083 14 0.421 9.970 
54 0.049 18 0,344 4.700 0.083 14 0.547 7,070 
E 0.049 1s 0.418 3.920 0.095 13 0.757 7.590 
Ó 0.063 16 0.641 4.400 0.095 13 0.901 6.520 
1 bd oe zx "m este ts 0.109 12 i 
11% 0.065 16 0.839 EM i Rod Ma 
14 REM i: ae 0.109 12 : 23 
E 0.065 16 1.04 V 2 pu 52an 
14 ER x mn 0.120 i .02 7 
186 0.072 E 1.36 NEN Hs pue ; T 
1X sey Soren 0.120 11 2.38 4,120 
2 0.120 11 2.74 3.600 
214 0.134 10 3.45 3.600 
24% 0.134 10 3.86 3,240 
2X 0.148 9 4.69 3.230 
3 0.148 9 5.14 2,960 
314 0.165 8 6.19 3.050 
3% 0.165 8 6.69 2.830 


Bursting pressure is calculated from the formula p — 
Tensile strength = 30.000 Ib. per sq. in. 
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2 x wall thickness x tensile strength + outside diameter. 
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Standardization of Rolled-Steel Wheels for 
Engine Trucks 


From the information received in answer to a questionnaire, 
to which 118 railroads replied, the committee developed that 
at the present time there are 142 designs of engine-truck wheels 
in use of various diameters from 26 in. to 37 in. It is felt that 
wheels of 30-in., 33-in. and 36-in. diameters can be proposed for 
new and existing locomotives. To meet the conditions on a 
number of existing locomotives another design of wheels of the 
same diameter is proposed. The latter design is not recommend- 
ed for new locomotives and is to be used only until such time as 
the locomotives now requiring them are removed from service. 
The proposed designs, ten in number, will take care of approxi- 
mately 93.5 per cent of the locomotives reported, either as the 
designs now stand, or with slight modification. 

It is believed that these proposed standards can be adopted, 
and it ts recommended that they be submitted to letter ballot. 


Progress Reports 


The subcommittee on Standardization of Valves reported prog- 
ress on the design of globe and angle valves for superheated 
steam up to 400 lb. pressure and 700 deg. F. temperature. Prog- 
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Proposed design of engine-truck wheels for use on existing 
locomotives only 


ress reports were also presented by the subcommittees investi- 
gating the shelling of trailer tires, the subcommittee on the con- 
struction of locomotive boilers by the fusion-welding process, 
which is keeping in touch with the service developments of the 
D. & H. fusion-welded boiler, and by the sub-committee investi- 
gating the question of lateral on the front wheels of four-wheel 
trailing trucks, spring suspension and rail stresses. A joint sub- 
committee of the Committee on Couplers and Draft Gears and 
the Committee on Locomotive Construction has been appointed to 
consider draít gears for the rear of the tenders of passenger loco- 
motives with a view to the improvement of the riding of pas- 
senger cars, particularly of the lightweight type under certain 
conditions when hauled by steam locomotives. 
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Proposed design of engine-truck wheels for use on new and 
existing locomotives 


The sub-committee on Stresses in Locomotive Rods and Mo- 
tion Work recommends holding in abeyance the formulation of a 
standard set of rules for determining stress allowances in alloy- 
steel rods and other motion work of light sections in view of the 
limited experience with parts of such design. 

A subcommittee recommends that the proposed simplified- 
practice recommendations for machine, carriage and lag bolts 
submitted on August 20, 1937, by the National Bureau of Stand- 
ards of the United States Department of Commerce be adopted 
as recommended practice of the association. 

The report was signed by H. H. Lanning (chairman), mechan- 
ical engineer, Atchison, Topeka & Santa Fe; H. P. Allstrand 
(vice-chairman), principal assistant superintendent motive power 
and machinery, Chicago & North Western; G. McCormick, gen- 
eral superintendent motive power, Southern Pacific; W. F. Con- 
nal, mechanical engineer, Canadian National; J. E. Ennis, engi- 
neering assistant, New York Central; L. H. Kueck, chief me- 
chanical engineer, Missouri Pacific Lines; J. B. Blackburn, 
mechanical assistant to chief mechanical officer, Chesapeake & 
Ohio; K. Cartwright, mechanical engineer, New York, New 
Haven & Hartford; Henry Yoerg, general superintendent motive 
power, Great Northern; G. C. Christy, superintendent motive 
power, Illinois Central; E. L. Bachman, general superintendent 
motive power, Pennsylvania, and W. R. Hedeman, engineer of 
tests, Baltimore & Ohio. 

The report was approved and recommendations ordered sub- 
mitted to letter ballot. 


Steam Locomotive 
Development 


Five meetings have been held since the appointment of your 
Committee on Further Development of the Reciprocating Steam 
Locomotive, at which all of the members have either been present 
in person or represented. The various phases of the work of 
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the committee have been assigned to a number of small sub- 
committees, as follows: (1) technical, (2) cylinders and valves, 
(3) boilers, (4) design. These subcommittees have each held a 
number of meetings. 

As a result of the study given the subject of a reciprocating 
steam locomotive to produce a sustained speed of 100 m. p. h. 
on straight level track with a 1,000-ton trailing load, the follow- 
ing definite specifications have been agreed to: 

(1) 4,000 draw-bar horsepower, as required for a 1,000-ton trailing load 
at 100 m.p.h. sustained speed 

(2) Cylinder hp. 6,400 

(3) Four-cylinder engine 

(4) Approximately 300 lb. boiler pressure—750 deg. F. steam tempera- 
ture at the boiler 

(5) Conventional radial-stay type boiler 

(6) Factor of adhesion, 4.5 i ssible k 

(7) Boiler to be able to supply 100 per cent cylinder demand plus 
steam demand for auxiliaries g 

(8) Calculations to be based on bituminous coal having 12,000 B.t.u. 

(9) Design of locomotive to be of conventional type with provisions 
made for streamlining 

(10) Driving-wheel arrangement to be 4-4 coupled 

(11) Engine designed for maximum curvature of 18 deg. 

(12) Driving-wheel diameter, 84 in. preferred 

(13) Anti-friction journal bearings throughout 


The committee will proceed on the above outlined fundamental 
basis in working up the recommended design and does not antici- 
pate going into details only in so far as necessary to support its 
recommendations. 

In its investigation of the problem of improving present de- 
signs of reciprocating steam locomotives, the committee has rec- 
ognized the importance of conveying the steam from the boiler 
to the cylinders with the least possible loss of pressure and at 
this time suggests to the members of the Mechanical Division 
that the matter of steam passages from the throttle through the 
dry pipe, superheater steam pipe, cylinders, both live and exhaust 
passages, be carefully analyzed as this, in our opinion, holds 
promise of increased efficiency in the performance of many exist- 
ing locomotives. Furthermore, the committee also suggests a 
closer study and policing of detail parts of existing locomotives. 

Further recommendation for the particular problem in ques- 
tion, it is the committee’s intention to study and analyze various 
detailed designs of the major component parts of locomotives, 
such as boilers, valves, valve gears, superheaters, machinery, 
counterbalance, etc., with the idea of submitting recommendations 
covering improvements in existing steam locomotives. 

A special subcommittee of your committee observed actual road 
dynamometer tests on the 4-6-4 N. Y. C. locomotive and collected 
data, which will be supplemented by actual observations of road 
tests of the Santa Fe 4-8-4 locomotive at an early date. All of 
this data will be compared with the Pennsylvania Altoona test- 
plant data and Santa Fe 4-6-4 road test data now collected. 
Following the analysis of this test data, it is possible that some 
change may be recommended in the fundamentals mentioned in 
this report. 

Your committee wishes to acknowledge the co-operation of the 
New York Central, Pennsylvania, and Atchison, Topeka & Santa 
Fe in making this information available. 


Minority Report Submitted by J. E. Ennis 


In dissenting from the majority report, J. E. Ennis, engineer- 
ing assistant, New York Central, made the following statement: 

The committee has assigned to itself, and up to the present 
time has devoted its sole attention to, the design of a reciprocat- 
ing steam locomotive capable of hauling a train of 1,000 tons at 
a sustained speed of 100 m. p. h. on level tangent track. 

To meet these conditions, the committee proposes a locomotive 
with four cylinders and four driving axles, to develop 4,000 hp. 
at the draw-bar and 6,400 cylinder hp. There are little test data 
to substantiate these horsepower requirements, and there are some 
data indicating that considerably less horsepower would be re- 
quired at the cylinders. 

There are in existence and available, locomotives with two cyl- 
inders and three pairs of driving wheels, which it is reasonably 
sure could either meet the assumed requirements or approach 
them very closely, and it is believed that the committee should 
have thoroughly explored the possibilities of these locomotives 
before committing itself to an experimental design of the type 
proposed. If none of these locomotives could fulfill the stated 
conditions, there is the practical certainty that a locomotive of 
proper design with two cylinders and four pairs of driving wheels 
would suffice, thus providing a locomotive of known conventional 
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type, commonly acceptable to the railroads, which should be lower 
in first cost and cheaper to operate and maintain, than the very 
unusual design proposed by the committee. 

The report was presented by Chairman D. S. Ellis, chief me- 
chanical officer, Chesapeake & Ohio, Cleveland, Ohio; Vice- 
chairman W. I. Cantley, mechanical engineer, Association of 
American Railroads, Chicago; W. R. Hedeman, engineer of tests, 
Baltimore & Ohio, Baltimore, Md. ; J. E. Ennis, engr. asst., New 
York Central, New York; W. R. Elsey, mechanical engineer, 
Pennsylvania, Philadelphia, Pa.; J. M. Nicholson, mechanical 
supt., Atchison, Topeka & Santa Fe, Topeka, Kan.; Lawford H. 
Fry, railway engineer, Edgewater Steel Company, Pittsburgh, 
Pa.; W. E. Woodward, vice-president, Lima Locomotive Works, 
Inc., New York; H. Glaenzer, vice-president, Baldwin Locomo- 
tive Works, Philadelphia, Pa.; J. B. Ennis, vice-president, Amer- 
ican Locomotive Company, New York; E. G. Bailey, vice-presi- 
dent, Babcock & Wilcox Company, New York; Edward C. 
Schmidt, professor of railway engineering, University of Illinois, 
Urbana, Ill. 

(The report was accepted as a progress report, the committee 
given a vote of thanks and assured of the whole-hearted support 
of the general committee in its further work. The committee 
was instructed to work up plans for testing the latest types of 
steam locomotives using a dynamometer car where necessary, 
and submit recommendations to the general committee. These 
tests are to include the latest type of four-cylinder locomotives 
now in service.) 


Car Construction 


Designs of Standard Cars 


On January 25, 1938, a joint meeting was held of the full 
Car Construction Committee and the Freight Car Design Com- 
mittee of the American Railway Car Institute for the pur- 
pose of making plans for economic study and development of 
lightweight car designs, in line with the program of 1932. It 
was agreed that the initial studies would be based on the box 
car having inside dimensions of 40 ft. 6 in. long, 10 ft. high 
at the eaves and 9 ft. 2 in. wide and that the types of. con- 
struction to be developed under this further cooperative effort 
of the car builders, the railroads and the specialty manufacturers 
would be as follows: (a) improved and lightened design in 
carbon-steel riveted construction; (b) same as (a) except alloy 
steel with combination of welding and riveting; (c) alloy steel 


New House Type and Hopper Cars Ordered June 10, 1937, to 
May 4, 1938 


No. of Percent 

Design cars of total 
A. A. R. throughout or conforming cle! thereto, includ- 
ing lightweight alley steel to A k. b base designs; 
house cars to the larger inside Ed dimensions; box, 
except underframe we floating center sills, and hoppers 


with inside dimensions to meet specific conditions...... 8,640 87.63 
Not A. A. R. except new standard center-sill section and 
2534-in. truck-center-plate height. . 1,175 11.92 
Not A. A, Reese š 45 45 
Total 24252: 90 606a. EET ERR VR EROS 9,860 
Note: In addition to the house and hopper type cars, orders were 


placed for refrigerator, gondola, ballast and special type cars which bring 
the total cars ordered up to 12,460, of which 12,065, or 96.83 per cent, 
have a standard center-plate height of 2534 in.; 350, or 2.81 per cent. 
have 2634 in. center-plate height, and the remaining 45 cars, or 0.36 per 
cent, have special center-plate heights. With the exception of refrigerator 
cars, no standard designs of these types have been requested or produced. 


largely of welded construction; (d) combination of carbon steel 
riveted and welded construction. Some work has been performed 
but progress only can be reported at this time. 

After the box-car design is disposed of, it is planned to pro- 
ceed with the automobile car of both 40 ft. 6 in. and 50 ft. 6 in. 
inside length and then later to take up the study of hopper cars. 


Standard Refrigerator Cac 


In accordance with program as outlined in the 1937 report 
of the Construction, the development of a design for a standard 
refrigerator car for freight service has been proceeded with in 
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cooperation with the A. R. C. I. and the Refrigerator Car 
Operators’ Committee, resulting in formulation of specifications 
covering fundamentals of design as agreed upon by all con- 
cerned. 

In view of studies now being made to effect further reduc- 
tions in weight by the use of alloy steels and welded construc- 
tion, it has been decided that it would not be advisable at this 
time to prepare a complete set of detail drawings covering the 
refrigerator car and that under the circumstances the matter 
would be properly protected by adherence to standard general 
dimensions and other basic features as covered by the specifica- 
tions which are included as part of this report. Recommended 
for letter ballot. 


SPECIFICATION FOR STANDARD FREIGHT 
REFRIGERATOR CAR 


(Iced, Ventilated Type, Suitable for Fruits and Vegetables) 

1—Gencral—Cars, when delivered shall be complete in all parts 
ready for service and shall conform to the following specifications 
which are intended to cover general construction features and 
assembly practices. 

2—Material—All_ material shall conform to A.A.R. specifi- 
cations or to those of the purchaser provided the requirements 
of the purchaser's specifications are equivalent to those of the 
A.A.R. All steel plates %4 in. and less in thickness, and 
pressed parts made therefrom shall include a copper content of 
not less than 0.20 per cent. à 

3—Workmanship—(a) All work must be laid out to template 
to insure interchangeability and proper assembly of parts. 

(b) All rivet holes through draft sills and parts riveted to 
draft sills, also in bolsters and center sills at bolsters must be 
punched to the exact size of the rivet and reamed tin in. larger 
than the diameter of the rivet except where otherwise specitied 
on drawings. The holes must register and rivets must have full 
bearing through each part. If necessary to ream the holes more 
than liq in. larger, the size of the rivets must be increased pro- 
portionally. All rivets in bolster center fillers to be driven by 
machine wherever possible. All other rivet holes in car must 
register and have full bearing all around for the rivet. The 
use of drift pins more than 146 in. larger in diameter than rivets 
will not be permitted. All parts must be securely and tightly 
clamped together before riveting and in no case must the rivets 
be depended upon to draw the parts together. Rivets, after they 
are driven, shall completely fill the holes, and shall have heads, 
of the proper shape lying tightly against the sheets or castings. 

(c) Flanging of sheets must be true to shape to provide close 
contact with contiguous parts. 

(d) Joints in super-structure and roof must be water tight. 

(e) Side bearing clearance shall be adjusted within the limits 
of V$ to % in. per bearing and shall be measured at each bear- 
ing with car on level tangent track with car body level. Total 
side-bearing clearance at BR and AL corners, must be made the 
same as total clearance at BL and AR corners with permissible 
variation not to exceed % in. 

4—General Dimensions—Nominal capacity, 40 tons; inside 
clear length between bunkers, 33 ft. 234 in.; inside width be- 
tween lining, 8 ft. 3 in.; inside height, floor to ceiling, 7 ft. 9 
in.; inside height, floor rack to ceiling, min., 7 ft. 3 in.; height 
of floor rack, max., 0 ft. 6 in.; clearance under floor rack slats, 
min. O ft. 434 in.; capacity of ice bunkers (263 cu. ft.), nomi- 
nal, 10,000 1b.; width of side door opening, min, 4 ft. O in.; 
height of side door opening, min. 6 ft. 6 in.; height from rail 
to floor, minimum, 4 ft. 2 in, maximum, 4 ft. 4 in.; center- 
plate height, 2534 in. 

5—Car Structure—To be of steel-sheathed, wood-lined type, 
following as closely as practicable the A.A.R. steel-sheathed 
box-car design, with alternate consisting of steel super-structure 
framing with wood sheathing and wood lining. Underframe of 
same design and of same length and width as for the 1932 A.A.R. 
steel-sheathed box car. 

6—End Construction—To be of steel, design and application 
corresponding to the A.A.R. standard steel-sheathed box car 
and to meet necessary strength requirements. 

7—Roof—To be of the solid steel type with a heavier sheet 
around the hatch openings. 

8—Side Doors—Conventional hinged two-piece plug type. 

9—Insulation—Side and ends, 3 in.; floor and roof, 3% in. 
Based on the use of insulation material having a thermal con- 
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ductivity not to exceed 6.24 B. t. u. per inch of thickness per 
square foot per deg. F. difference in temperature for a 24 hour 
period. Insulation should preferably be applied in blanket form 
with suitable backing and applied in continuous blankets extend- 
ing from door post to corner post or around the end to opposite 
door post, in the floor between the side sills and end sills and 
on the roof between side plates and hatch openings. 

10—Floor—Floor to be thoroughly waterproofed with water- 
proofing extended to the height of floor-rack hinge bolts. 

11—Floor Racks—To be of hinged sectional type. 

12—Ice Bunkers and Bulkheads—Ice bunkers and bulkheads to 
be stationary and of the conventional basket type, with an in- 
sulated lining on the side of bulkhead toward lading. Provision 
for stage icing optional. 

13—Iell Traps—Should be designed to permit of easy access 
for cleaning and to have cover arranged to form water seal 
and must be of ample capacity for maximum meltage of ice. 
Drain tubes should be located to avoid dripping on journal box. 

14—Hatch Openings and Frames—To be the present A. A. R. 
standard, except that the fillet in corners of hatch openings should 
have a radius of 1% in. with hatch plugs and covers of de- 
tachable hinged type. Ice hatches to be beveled at bottom to 
facilitate full icing at center of bunkers. 

15—Threshold Plates—Should be raised sufficiently, or other 
provision made to divert the flow of water, caused by melting 
ice, away from the threshold plate and thereby prevent seepage 
under door. Consideration must also be given to the proper 
breaking of heat flow through the threshold plate. 

16—Body Center Plates—Drop forged to A. A. R. dimensions. 
Top and bottom bearing surfaces to be smooth, true and parallel 

17—Draft Gears—Friction type of capacity meeting A. A. R. 
specifications and to fit 2454 in. pocket. i 

18—Couplers—A. A. R. Type E with 614 in. by 8 in. shank, 
bottom operated. See Plate D for alternates. 

19—Uncoupling Arrangements—Rotary bottom operated from 
one side at each end of car, with malleable-iron, cast-steel or 
forged-steel brackets. See Plate D covering alternates. 

20—Striking Casting—Cast steel with separable coupler car- 
rier. See Plate D for alternates. 

21—Safety Appliances—To conform with the latest Interstate 
Commerce Commission and A. A. R. requirements. 

22—Air Brakes—AB freight car brake equipment. Brake 
pipes to be the standard for brake equipment and to have smooth 
edges free from fins and burrs. A thin coat of graphite grease 
shall be applied to male threads only and care shall be taken to 
keep the grease from the inside of pipe and fittings. Connections 
shall be tested under not less than 70 lb. gage pressure, using 
soap suds to determine leaks. The completed brake installation 
shall be finally tested to determine that it operates properly and 
that there are no interferences. A metal plate showing brake- 
lever dimensions is to be applied in a visible location near air- 
brake markings. See Plate D covering alternates. 

23—Hand Brake—Geared type meeting A. A. R. and I. c. C. 
requirements. 

24—Trucks—To conform to the limiting dimensions shown on 
Plate 60 and A. A. R. specifications for strength requirements. 
Wheels, axles, journal boxes and contained parts to be in accord- 
ance with A. A. R. standards. See Plate D for alternates. The 
use of non-harmonic truck spring arrangement is recommended 
for all new refrigerator cars. 

25—Painting—The purchaser shall furnish the builder all nec- 
essary information relating to paint, marking, lettering and stamp- 
ing desired, in addition to that covered by A. A. R. requirements. 
All metal parts shall be free from scale and rust and thoroughly 
cleaned before they are painted. All metal in contact with wood 
or metal and where not accessible after assembly must be covered 
with one coat of approved paint before assembling. Both sides 
of all-steel roofs, outside and inside of superstructure, under- 
frames and trucks (except wheels, axles and parts contained in 
journal boxes), to be painted in accordance with requirements 
of the purchaser. 


Report of Joint Sub-Committee on 
Side Frames and Bolsters 


During the past year new designs of cast-steel side-frames 
successfully passed both static and dynamic tests, or slightly 
modified designs of side frames, already tested and approved, 
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were approved for use in interchange service to the number of 
16. These included two alloy-steel and four carbon-steel 40- 
ton spring-plankless designs, seven alloy-steel and two carbon- 
steel 50-ton spring-plankless designs, and one alloy-steel 70-ton 
design with spring planks. There were 13 new bolster designs 
which successfully passed static tests or slightly modified de- 
signs previously tested which were approved, including two al- 
loy-steel and four carbon-steel 40-ton spring-plankless types, 
six alloy-steel 50-ton spring-plankless types, and one alloy-steel 
design for a 70-ton spring-plankless truck. The designs include 
the Barber stabilized trucks and self-aligning trucks. 

Reference was made in the 1937 Report of Car Construction 
Committee to the new designs of pressed and welded rolled-steel 
frame and bolster for 50-ton capacity cars submitted for ap- 
proval by the United States Steel Corporation. The bolster 
which successfully passed static tests conducted by the sub-com- 
mittee was approved for use in interchange service to the extent 
of 50 car sets as referred to in the above mentioned report and 
was later increased to a maximum of 1000 car sets. The pressed 
and welded rolled-steel side frames successfully passed static 
test conducted by the joint sub-committee but as this frame has 
not yet passed the required dynamic test, approval has been 
withheld. Other applications pending include side frames for a 
40-ton and a 70-ton truck, each spring-plankless and of carbon 
steel, and one 50-ton alloy-steel design for a truck with spring 
plank. 

In the list of side-frame and bolster designs approved is in- 
cluded the Simplex truck manufactured by the American Steel 
Foundries who were given authority March 25, 1936, to furnish 
not to exceed a total of 562 car sets of 40-, 50-, or 70-ton capacity 
for experimental applications and the National Type C truck 
manufactured by the National Malleable and Steel Castings Com- 
pany who were authorized Sept. 11, 1936, to furnish not to exceed 
50 car sets of either 40-, or 50-ton capacity for experimental 
application. The list also includes 40-fon capacity, Grade B, 
carbon-steel quick-wheel-change trucks submitted by the Four- 
Wheel Truck Association which has been approved for experi- 
mental application to two John Morrell & Company and two 
Armour Car Line Cars. Included is also a spring-plankless 
cast-steel side frame made from Grade B carbon steel submitted 
by the Unit Truck Corporation for approval for application to 
not more than 50 cars in interchange. This frame embodies a 
new departure in truck construction including a special type of 
one-piece brake beam engaging in a guide cast integral at the 
lower inside edge at truck side frame, thus doing away with the 
conventional brake-beam hangers and brackets. 


Proposed Restrictions in Interchange of 
Older Types of Truck Side Frames 


At a regular meeting of the Committee on Car Construction, 
recommendations were made to modify Interchange Rule 23 
covering autogenous welding limits and regulations to prohibit 
welding of cracks and fractures and building up of worn surfaces 
on L- and T-section cast-steel side frames. Subsequently the 
General Committee concurred in this recommendation and in 
addition thereto, recommended the revision of Rule 3 Section (t) 
and of Rule 19 to prohibit the application of welded L- and T- 
section side frames to all cars in interchange, and this is to be 
included in the Arbitration Committee’s report this year. 


ULTIMATE RESULTS 


Although the above is a step in the right direction and should 
produce good effects, ultimate results will depend almost entirely 
on the extent to which the member roads interest themselves in 
the elimination from service of questionable side frames, irre- 
spective of design, age or section, which obviously should not be 
continued in service. Some railroads have found it very desir- 
able to institute reports of all defective cast-steel side frames 
found on system cars, with a view to discovering the patterns 
giving the most trouble and putting in force such rules as are 
necessary properly to safeguard operation. 

About five years ago, one large road instituted a means of 
close control over this matter by the following procedure: 

Monthly reports are made of all cast-steel side frames removed 
from service account defects as found on inspection of cars ap- 
pearing in shops or on repair tracks. These reports are made 
from each point regardless of whether or not defective frames 
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are found. In addition, separate investigations are made of each 
frame failure in service, the results of which are recorded and 
reported with complete information as to the location and char- 
acter of the failure, type, pattern number, and marking on the 
frame, from which its age and history can be checked. 

From the above reports records of performance of each frame 
pattern are maintained. When this performance becomes unsat- 
isfactory, as gaged from total number in service, percentage of 
removals for defects, number of failures in service causing de- 
railments and train delays, age and design, the frame is desig- 
nated for scrapping outright, regardless of the condition of the 
others, when cars so equipped are retired. If it is desired fur- 
ther to expedite removals from service, frames so designated are 
scrapped when removed from cars appearing on repair tracks. 

The general side-frame situation with respect to the above con- 
ditions, also number of serviceable frames in stock and replace- 
ment frames required, is reviewed jointly every six months by 
the purchasing, stores, maintenance and engineering departments 
for the purpose of making revisions as necessary or desirable in 
the written instructions which are maintained in the hands of all 
concerned. 

All other cast-steel side frames, regardless of design, age or 
section, when removed for any purpose, are subjected to thorough 
cleaning and careful inspection and if found in serviceable condi- 
tion are placed in stock for further use; otherwise they are 
iħnmediately scrapped. 


FURTHER RECOMMENDATIONS 


It is the recommendation of your committee that, through 
proper A. A. R. channels, the need for a definite and systematic 
procedure, equivalent to the above, be brought to the attention 
of the member roads and private car owners, and then followed 
up with them as may be judged desirable or necessary. 


Definitions and Designating Letters 
for Freight and Passenger Cars 


During the past year the committee has passed upon a large 
number of requests from the members for designating letters for 
new types of passenger and freight cars. When such requests 
are received your sub-committee first reviews them, and in cases 
where it is found that designating letters already in the Manual 
cover the cars in question, the car owner is so notified by the 
secretary. A large number of such cases have been so handled 
this past year. 

The committee recommends the following: 

Changing of the definition PC to read: 

“PC—Passenger, Parlor, or Chair Car. A car fitted with in- 
dividual or movable chairs and having toilet and washroom fa- 
cilities. May be equipped with bar. Sometimes provided with 
barber shop and bath.” 

The addition to the Manual of the designation “LC—A house 
car with side doors and roof hatches. May be equipped with 
end doors.” 

The committee has also passed favorably upon a number of 
cases of modifications of definitions of designating letters now 
in the Manual. The object of these suggested changes is to 
simplify the Manual and eliminate some of the designations which 
are superfluous. These latter recommendations are being re- 
viewed by other interested divisions of the Association and will, 
at a later date, be submitted to the members for approval by 
letter ballot. 


Interchange Rule 3 on New Designs of Freight Cars 


During the current year the committee reviewed the following 
designs with trucks in accordance with the provisions of the first 
paragraph of Interchange Rule 3: 

Light-weight steel-sheathed automobile car 50 ft. 6 in. long, 
with special design of underframe; 700 cars. Light-weight steel- 
sheathed box car 40 ft. 6 in. long, with special design of under- 
frame; 1900 cars. Both for the Union Pacific; both approved. 

70-ton side-dump hopper cars of copper-bearing steel for the 
Elgin, Joliet & Eastern. Center sills consist of two 13-in. 40-Ib. 
channels with 3$-in. by 21-in. cover plate. 

American Car and Foundry Company underframes, anchorage 
and car structure parts for transportation of 15 one-ton chlorine 
containers each. Designs (2) approved; 9 cars. 

Pullman-Standard Car Manufacturing Co. light-weight steel- 
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sheathed box car 40 ft. 6 in. long. Special all-welded design; 
200 cars. 


Journal Boxes and Details 


The annual report for 1937 contained certain recommended 
changes in the width of the opening at the back end of the box 
as given in the table on Page 32 of D. V.-920. 

Following a conference with the side-frame manufacturers, it 
now develops that minor corrections in some of these dimensions 
are considered necessary to prevent, under extreme worn condi- 
tions, the distortion of the back opening in the box and the 
possible crushing of the dust-guard sides. 

The following table shows the proposed changes to provide 
uniform clearance between the axle and the inner opening of the 
box for all sizes of journals, also the width dimension of the 
back wall opening restored to the standard prior to 1937: 


Back wall opening Inner wall opening 


. Std. prior Adopted Pro- Std. prior Adopted Pro- 

Journal size to 1937 1937 posed to 1937 1937 posed 

5 in. by 9 in. ... 7J4in. 7 in. 7VWin. 6X4in. 7 in. 7 in. 
5% in. by 10 in. 8 in 734(in. 8 in 79Min 79 in 734 in. 
6 in. by 11 in. .. 8% in. 8% in. 8% in. 8 in. 83% in 81% in. 
644 in. by 12 im.. 9/4in. Min. Odin. BYin. 9i4in. 8% in. 


It is recommended that these changes, which will provide suf- 
ficient clearance at the inner axle opening of the box with ‘a 
minimum amount of change in patterns, be submitted to letter 
ballot. If approved, the drawings in the Manual and Supplement 
to the Manual will be revised accordingly. 


Other Items 


The committee called attention to the fact that the final report 
of the Impact and Live-Load Tests of Pullman-Standard Welded 
Box Car No. 501 has been completed, and that the secretary has 
been instructed to circulate it to all voting members as well as 
to the A. R. C. I. 

Changes desired in the A. R. E. A. clearance diagram marked 
"Unrestricted for Main Lines" were made and approved by the 

_ A. R. E. A. at its last annual meeting and will be incorporated 
in its Manual as Fig. 10. This will also be included in the Sup- 
plement to the Mechanical Division Manual in addition to Plate 
B for "Unrestricted Interchange Operation" which is to be re- 
tained. 

A sub-committee has been appointed to check the lettering and 
marking for auto rack cars with the members for the purpose 
of determining whether a changed system of classification which 
can be kept up to date more conveniently is not desirable. 

The joint sub-committee to consider the adjustment of rail-load 
limit capacity to compensate for various weight wheels now in 
general use proposes the addition of a note to Interchange Rule 
86 to compensate for the average difference in weights. This 
has been approved by the Arbitration Committee and will be 
considered by the Car Construction Committee at its next meet- 
ing. 

The report was signed by P. W. Kiefer (chairman), chief 
engineer motive power and rolling stock, New York Central; 
T. P. Irving (vice-chairman), engineer car construction, Chesa- 
peake & Ohio; W. A. Newman, chief mechanical engineer, Ca- 
nadian Pacific; J. McMullen, superintendent car department, 
Erie; F. A. Isaacson, engineer car construction, Atchison, Topeka 
& Santa Fe; G. S. Goodwin, assistant to general superintendent 
motive power, Chicago, Rock Island & Pacific; H. L. Holland, 
assistant engineer, Baltimore & Ohio; E. B. Dailey, engineer car 
construction, Southern Pacific; J. T. Soderberg, general foreman, 
Pennsylvania; T. M. Cannon, engineer car construction, Chicago, 
Milwaukee, St. Paul & Pacific; H. E. Myers, master car builder, 
Lehigh Valley, and F. J. Jumper, general mechanical engineer, 
Union Pacific. 

The report was approved and recommendations of the com- 
mittee ordered submitted to letter ballot. 

Revision of postal-car specification originated with a com- 
munication received by the secretary early in 1937 from the 
Second Assistant Post Master General suggesting review of 
specifications for postal cars with particular reference to cars and 
appartments of lightweight high-speed trains being placed in 
service. The annual report for this year from the mechanical 
engineer of the Mechanical Division is to contain a report on 
the development and status of this subject. 
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Report on Wheels 


It has been suggested to the committee that tape sizes for 
cast-iron wheels be defined as %g@ in. rather than 1% in. circum- 
ferential dimension in order that in the selection of wheels for 
physical tests, should the wheels of one designated tape size 
fail, advantage could be taken of the next tape dimension. 
This would provide for test groups to vary by one-half tape 
instead of full tape size. 

The %-in. tape dimension has been so long established and 
so generally recognized as a unit of wheel circumference meas- 
ure that the committee does not approve changing the unit tape 
size of % in, but is agreeable to revising the section of the 
cast-iron wheel Specification M-403-36 so that advantage can 
be taken of half tape sizes in the selection of wheels for physical 
tests. 

It is also recommended that in each of the paragraphs under 
consideration for revision that the words "and cast date" be 
added. 


Out-of-Round Tolerances—New Cast-Iron Wheels 

Consideration has been given to the question of reducing the 
out-of-round tolerance on new cast-iron wheels. The committee 
realizes the extent to which damage to equipment and lading 
occurs from out-of-round condition of wheels, but is not in 
position to make a recommendation at this time. Advice has 
come to the committee that certain roads are purchasing and 
placing in service ground cast-iron wheels and some roads are 
following the practice of grinding wheels after mounting, which 
the committee considers is a most desirable practice. Informa- 
tion from roads following these practices as to service results 
is earnestly solicited. : 

Your committee has been solicited to establish certain symbols 
to represent loading capacity of lightweight cast-iron wheels. 
The committee recognizes there may be some merit to such an 
arrangement should the lightweight cast-iron wheel be adopted 
as standard. 


Authorization of Use of Experimental 
Cast-Iron Wheels 


In the 1937 report attention was directed to an experimental 
type 750-lb. 33-in. single-plate cast-iron wheel, the special fea- 
tures of this wheel being the cored hub and brackets supporting 
the inside of the rim. Authority had been issued the manu- 
facturers to construct as many as 10,000 of these wheels; the 
same to be identified as experimental design by the mark “AAR- 
> ii 

Further development on the part of the Association of Manu- 

facturers of Chilled Car Wheels resulted in the production of 
a lightweight cast-iron wheel suitable for the same capacity 
loading as the 750-lb. wheel. This lightweight wheel was to 
weigh 695 lb. in the rough, 685 Ib. finished. Request for the 
application of 10,000 of this design of wheel carrying with it 
cancellation of the authority for 10,000 750-Ib. wheels, of which 
a balance of 7,600 remained unapplied, was granted by the Gen- 
eral Committee, these wheels to carry the AAR-X experimental 
wheel marking. 
. Another request was received for authority to apply 10,000 
cored-hub, bracketed-type wheels for mounting on 6-in. by 11- 
in. axles. Three thousand of these wheels were on order from 
a member road. In consideration of this request authority was 
granted for the 3,000 wheels on order, the subject being left 
open for consideration should additional groups of wheels of 
this capacity be requested by member roads. 

In connection with these lightweight experimental cast-iron 
wheels, the committee feels that a careful study shonld be made 
of two conditions, relating to this design, namely, the effect the 
cored hub may have upon the finished machining of the bore 
of the wheel and the effect this partially unsupported wheel fit 
may have upon the concentration of stresses in the axle. Roads 
obtaining these cored-hub wheels should give careful considera- 
tion to the former item, and the Association of Manufacturers 
of Chilled Car Wheels should arrange to make a study of the 
latter, relating to axle stresses. : 


Chipping Customer’s Initials Off Wheels 


It has been the practice on the part of cast-iron wheel manu- 
facturers to supply the demand for small groups of wheels 
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from stock produced for larger customers by chipping the cus- 
tomer’s initials from such wheels. While there is only an occa- 
sional demand on the part of the manufacturers that requires 
such action, the committee recommends that this practice be 
prohibited and when the manufacturer is required to supply 
wheels under the above mentioned condition that authority be 
requested of the railroad from whose stock these wheels are 
to be taken, permitting the railroad's initials to remain on the 
wheels and reporting to the road for whom they were manu- 
factured the serial numbers of wheels included in such an allot- 
ment. 

The Association of Manufacturers of Chilled Car Wheels has 
been doing some splendid research work in an effort to develop 
a definite and practical means of determining the depth of chill, 
preceeding along the line of hardness as an index to the charac- 
ter and depth of chill. It has also been demonstrated that the 
inspectors trained in the art of determining the character of 
chill in the wheel can very closely approximate in their determi- 
nations the results of the hardness test. This study is being 
continued on the part of the manufacturers and probably by 
the time another annual report is prepared some more detailed 
data will be available. 

A joint committee selected from membership of the Engineer- 
ing and Mechanical Divisions has been appointed to make a 
study as to the relationship between track and rolling stock. 
The representative on this joint committee from the Wheel Com- 
mittee reports that one meeting has been held, but no definite 
program formulated. It is understood that this work is to be 
carried forward under the chairmanship of Dr. A. N. Talbot 
of the University of Illinois. 

The subject of out-of-roundness has already been mentioned 
in connection with cast-iron wheel subjects, and it is no less im- 
portant with respect to wrought-steel wheels as the same degree 
of out-of-roundness is just as destructive, regardless of the 
material of which the wheel is made. 

In a conference with representatives of the wrought-steel 
wheel industry the suggestion was made to them that considera- 
tion be given to the practicability of reducing the out-of-round 
tolerance for one-wear and two-wear wrought-steel wheels from 
the present maximum of 142 in. 


Design of Wheels for Streamline Trains 


Your committee has been endeavoring to accumulate some 
definite data with the idea of determining the characteristics of 
car wheels best adapted to high-speed lightweight streamline 
trains. There is not sufficient data available to support any 
definite recommendations, but it may be of interest to know just 
what the tendencies in this service indicate. 

The service mileage of wheels in this class of service is much 
lower than considered normal for ordinary passenger-car wheels. 
The performance of wheels indicates that in this particular class 
of service a special type of wheel must be provided if reason- 
able mileage is to be secured. It is hoped that your committee, 
in collaboration with the manufacturers, may, during the coming 
year, be able to suggest a specification for wheels for such high 
duty service. 

In the study of wheel service it appears the question of brak- 
ing conditions on these high-speed trains is a matter of worth 
while consideration by the Brake Committee in an effort to re- 
lieve as far as possible the punishment the wheels receive as a 
result of heavy braking. 

In several former reports of the committee reference has been 
made to the loss of service metal in passenger-car wrought-steel 
wheels due to development of thermal checks, resulting. from 
severe braking. On certain railroads in some classes of service 
this trouble is still prevalent. On certain other railroads where 
special types of wheels have been used to overcome the trouble, 
it appears to have been largely eliminated. The experience on 
these latter railroads seems to indicate that where service condi- 
tions are such as to make necessary a special type of wheel to 
resist thermal checking, the best solution is to use wheels with 
a lower carbon content in the steel and then heat treat to obtain 
the desired physical properties. The committee does not con- 
sider that a special specification is necessary to cover this prod- 
uct at the present time as its use may not be necessary in more 
than a limited number of special services. Where unusual diffi- 
culties of this kind are encountered the committee suggests a 
trial of special wheels of the above mentioned type which can 
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be secured from any of the manufacturers of wrought-steel 
wheels. 


Wheel Service Records 


Appended to the 1937 report of this committee were certain 
service records reported by three member roads showing the 
cause for which wheels were removed on these roads during 


Table I—Summary of Causes of Cast-Iron Wheel Removals 
from Foreign Cars on Road A During July, August 
and September, 1937 


WHEELS CONDEMNED BY STANDARD GAGE 


Removed Per cent 
Sym Single Double Single Double Total Per 
bols Cause of removal plate plate plate plate removed cent 
73 Worn through chill 1,611 1,021 20.71 15.96 2,632 18.58 
72 Seams" R E 768 1,085 9.87 26.37 2,453 17.32 
75 Drake burn, cracks 1,859 429 23.90 6.71 2,288 16.15 
78-R Broken rim ...... 749 1,433 9.63 22.43 2,182 15.40 
68 Slid flat ......... 695 157 8.94 2.46 852 6.02 
73-R Out of round .... 491 276 6.31 4.32 767 5.41 
75-C Brake burn, comby 503 196 6.47 3.07 699 4.93 
78 Flange, chipped .. 363 148 4.67 2.32 511 3.61 
71 Shelled out ...... 225 160 2.89 2.51 385 2.72 
74.V  Flange, vertical .. 69 242 0.89 3.79 311 2.20 
74-T Flange, worn thin. 80 208 1.03 3.26 288 2.03 
8LL Loose wheel ..... 135 88 1.73 1.38 223 1.57 
83 Weight less than 
650, 700 and 750 Ib. 2 155 0.03 2.43 157 1.11 
76 Tread worn hollow 66 $4 0.35 1.32 150 1.06 
78-F Flange, cracked or 
broken "OUTRE 81 40 1.04 0.63 121 0.85 
71-F Flat, comby 62 22 0.80 0.34 84 0.59 
78-P Plate, cracked or 
broken ........... 2 29 0.03 0.45 31 0.22 
107 Built up tread 16 4 0.20 0.06 20 0.14 
OR Large bore ...... 1 5 0.01 0.08 6 0.04 
98-W No weight cast on 
wheel ............ 4 0.06 4 0.03 
77 Burst hub ....... 3 0.05 3 0.02 
Total ....... 7,778 6,389 100.00 100.00 14,167 100.00 
WHEELS CONDEMNED BY Remount GAGE 
82-W Tread worn hollow 1,162 1,118 56.14 64.44 2,280 59.92 
82 Brake burn, cracks 465 168 22.46 9.68 633 16.64 
82-V_ Flange, vertical .. 163 148 7.87 8.53 311 8.17 
82-C Brake burn, comby 182 87 8.79 5.01 269 7.07 
82. Flange, thing .... 20 127 0.97 7.32 147 3.86 
REN Shelled out ...... 68 74 3.29 4.27 142 3,73 
82-H Flange, high ..... 10 13 0.48 0.75 23 0.61 
Total 2,070 1,735 100.00 100.00 3,805 100.00 
DEFECTIVE AXLES 
Number 
Sym- defective Per cent 
bols Cause of removal removed defective 
84 Cut or burnt journal 2.0... .... eee eee ee 3,103 96.25 
85-C Long journal ........ 56 1.74 
86 Small journal diameter 33 1.02 
84-A Bent axle ............ 14 0.44 
86.B Low center diameter 5 0.16 
86-A Low wheel seat ... 4 0.12 
85.A Seamy journal ................ ce ee eens 4 0.12 
85-D Broken or worn collar .....0.. sce e eee eee 3 0.09 
85 Broken journal .......... esee 2 0.06 
"Total: 4253 ever over a HS S-Ni ania 3,224 100.00 
Granp TOTAL 
Second- Per cent 
hand Defective Total defective 
Single-plate wheels ........ 6,827 9.848 16.675 59.06 
Double-plate wheels ....... 2,657 8,124 10.781 75.35 
Total wheels ............. 9,484 17,972 27,456 65.46 
Axles- 4er aes ames es 10,504 3,224 13,728 23.48 


three winter months. In presenting this portion of the report 
your committee stated it was the intention to supplement this 
record with a similar record of three summer months in a sub- 
sequent report. The roads supplying this information are the 
same roads included in last year's report and are similarly des- 
ignated as Roads A, B and C. The arrangement of the data is 
substantially the same, except that two roads showed the re- 
sults of removals of multiple-wear and one-wear wrought-steel 
wheels separately, whereas in last year's report the record of 
all wrought-steel wheels was combined. 

[The report included four tabular exhibits submitted by Road 
A, two by Road B and two by Road C. For lack of space, 
the Road A exhibits, only, are included in this abstract of the 
committee's report.—Editor.] 
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On Road A the principal causes for removal of cast-iron 
wheels was worn-through chill, seams, brake burn cracks and 
broken rim. The percentage of the total number of wheels 
removed for these causes ranges from 18.58 per cent for worn- 


Table II — Summary of Causes of Multiple-Wear Wrought 
Steel Wheels Removed from Foreign Cars on Road A 
During July, August and September, 1937 


WHEELS CONDEMNED BY STANDARD GAGE 


Symbol Number 
number Cause of removal removed Per cent 
74-T Flange worn thin 894 67.32 
79 Thin rim 152 11.44 
81-L Loose wheel 103 7.75 
107 Built up tread 92 6.92 
68 Slid flat ...... E 66 4.97 
71-E Shelled tread (Less than 3$ 5 .38 
76 (HF) Flange, high .............. 4 .30 
74.V Flange, vertical 3 .23 
71.B Rim, shattered 2 l2 
71-D Sub-surface defect 2 BE 
76 (TWH) Tread worn hollow 2 15 
1-A Rim, burnt ................... 1 .08 
71-S Shelled tread (3$ in. or over) .......... 1 .08 
80-B Plate, circumferential crack in ......... 1 .08 
Total! 422: Ge: exegerit ae 1,328 100.00 
DEFECTIVE AXLES 
84 Cut or burnt journal .................. 2,004 99.11 
85.C Long journal .............. esee 10 49 
86 Small journal diameter ................ 3 .15 
84-A Bent uxl& .lqieveseeeqasvekwebtr arde a 2 .10 
85-A Seamy journal ................. esses 1 .05 
85 Broken journal ................ eee 1 .05 
85.D Broken collar ................ eese 1 .05 
Total «esee cet nb eG xu rere ERG 2,022 100.00 
Grann TOTAL 
Second- Per cent 
hand Defective Total defective 
M. W. wrought-steel wheels.. 4,450 1,328 5,778 22.98 
ALI Aa Ses en RARI 867 2,022 2,889 69.99 


through chill, to 15.40 per cent on account of broken rim. 

The principal cause for the removal of multiple-wear wheels 
on this same road was thin flange, 67.32 per cent having been 
removed for this cause, while for the one-wear wrought-steel 
wheels the principal cause of removal was built-up tread, 46.42 
per cent, with an appreciable percentage for loose wheels and 
thin flange. 

The most prominent causes for cast-steel wheel removals was 


Table III — Summary of Causes of One-Wear Wrought- 
Steel Wheels Removed from Foreign Cars on Road A 
During July, August and September, 1937 


WHEELS CONDEMNED BY STANDARD GAGE 


Symbol Number 
number Cause of removal removed Per cent 
107 Built. up» tread... Pr SUPE 26 46.42 
8r.L o0se "wheel. vere nece eg eta Seas eee 11 19.64 
74-T Flange, worn thin ............... ee eee ee eee 10 17.85 
68 Sid “Mat. cascune rex here ceca eeu Ges 4 7.14 
71-B Rim; ‘shattered ours aes Krka EERENS EERS 1 1.79 
71-C Him, spread o (2 o rese te x av y ed ws 1 1.79 
74.V Flange, vertical ...... re rr 1 1.79 
77 Burst hub. «eir lie d epa re Ier Pee ieee 1 1.79 
79 Thin: fi^ 2:2. sd Cascades od nae to ees eR E 1 1.79 
Total: Gs ca vehe ono eux RES ceeds 56 100.00 
WHEELS ConDEMNED BY REMOUNT GAGE 
82-T Thin flange .... ccc cece eene 2 100.00 
Total eed eae deed hess BRAGA Se ew 2 100.00 
DEFECTIVE AXLES 
84 Cut or burnt journal ............. 0... ee eee 194 100.00 
"Total, vie ce Drm ROC hd Gee arcet 194 100.00 
Granp TOTAL 
Second- Per cent 
hand Defective Total defective 
One-wear wrought-steel wheels 404 58 462 12.55 
Axles Cirnea eek eee ees —-— 37 194 231 83.98 


shelled-tread and thin flange, 29.73 per cent having been re- 
moved for each one of these defects. 
On Road B 32.8 per cent of the cast-iron wheels were removed 
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on account of broken rim. The next condition in line of defects 
was 22.37 per cent removed on account of flat sliding. Of the 
wrought-steel wheels removed on this road 51.73 per cent were 
removed .for thin flange, 23.87 per cent for high flange or tread- 
worn hollow. This item of 23.87 per cent represents a favorable 
condition as it indicates this group of wheels had been subjected 
to the maximum amount of tread wear. 

On Road C, three prominent causes for removal of cast-iron 
wheels were, worn-through chill, broken rim and seams, these 
representing 32.53 per cent, 21.58 per cent and 13.22 per cent, 
respectively. On this same road the wrought-steel wheel re- 
movals were 38.10 per cent for worn flange, and 28.57 per cent 
for slid flat. It will be observed, however, that the number of 


Table IV — Summary of Causes of Cast-Steel Wheel Re- 
movals from Foreign Cars on Road A During July, 
August and September 1937 


WHEELS CONDEMNED BY STANDARD GAGE 


Symbol Number 
number Cause of removal removed Per cent 
71 Shelled out ........ 22. 29.73 
74.T Flange, worn thin ..... 22 29.73 
78-P Plate, cracked or broken 11 14.87 
81-L Loose wheel ...... F 7 9,46 
76 Tread worn hollow 4 EE 
74-V Flange, vertical .. 3 4.05 
73-R Broken rim ... 2 2.70 
72 Seams .....-- 1 1.35 
73-R Out of round 1 1.35 
73-B Bracket cracked or broken 1 1.35 
Total. aitab Snes seed 3e ntm nn 74 100.00 
WHEELS CONDEMNED BY REMOUNT GAGE 
82.T Thin. flange. 05er exneer tr RE retten ne 7 $3.85 
82.V Mertical ange: 412234492 remet S 4 30.77 
82IS Shelled Qut. ^uae vs deaet e A PEA Naa ES, 2 15.38 
Total, airar aka OE S M GE eon brass 13 100.00 
DEFECTIVE AXLES 
R4 Cut or burnt journal ........ cece e a 88 95.65 
85.A Seamy journal .......... eese eene 2 2.17 
86 Small journal diameter ...........eeeeeee 1 1.09 
84C ` Pitted journal wo... cece cece eee cece e eens 1 1.09 
Totals: 36.3.2 etuirvaXdeev Ba vs ANUS ca de 92 100.00 
GnaND TOTAL 
Second- Per cent 
hand Defective Total defective 
Cast-steel wheels ........... 201 87 288 30.21 
ARET uve emi ries S 52 92 144 63.89 


wrought-steel wheels involved in making up these percentages 
is rather limited, and therefore does not represent much value 
from a service-record standpoint as where a greater number 
of wheels are involved. 


Revision of Wheel and Axle Manual 


In the revision of the Wheel and Axle Manual there are so 
many pages in which changes are involved that it was decided 
to reprint the manual, and it is hoped before the year is over 
the association will be in position to authorize this action being 
taken. 

Observation of wheel-shop practices, as evidenced by wheels 
coming into the shops of committee members, indicates the need 
for more refined workmanship, and it is urged that member roads 
take occasion to look into the manner in which wheel and axle 
work is being performed. 

The committee wishes to take this means of expressing its 
appreciation of the splendid co-operation it is receiving from 
the representative wheel manufacturing interests. The commit- 
tee feels we are now in the midst of a period of wheel develop- 
ment brought about by the endeavor on the part of the manu- 
facturers to meet various exacting service conditions, and realiz- 
ing the importance of service demonstrations, solicits the pat- 
ronage of the railroads so that opportunity may be afforded the 
manufacturers for developing the merits of their improved 
products. 


Summary of Recommendations 


Revision of Cast-Iron Wheel Specifications—It is recom- 
mended that the specifications for cast-iron wheels, M-403-36, 
be revised by inserting the underscored words “full or half" 
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tape size “and cast date,” in paragraphs 5 (c), 6 (a), 7 (a), 8 
and 11 (b). 

It is recommended that the dimensions referred to in Sec. 4 
(b), Dimensions—second sentence be changed to read: "X4 in. 
above or %e in. below." 

After the second sentence in Sec. 4 (c), Taping, insert “A 
tape size is considered that of the lower gradation until the 
next higher gradation is reached.” 

Par. 5 (b)—Drop Test—Change the word “on” a concrete 
foundation to “or” a concrete foundation. 

Master Gages—In the design and development of master gages 
for condemning worn condition of gages used in connection with 
wheels it was necessary to establish a dimension to represent 
the result of wear beyond which dimension the gage would be 
condemned. Dimension 0.015 in. which corresponds to %4 in. 
was established as a basis for the development of these master 

es. 
P he gages developed for this purpose are shown as Figs. 35 
to 42 inclusive, and are presented for approval of the associa- 
tion. [Note: In order to avoid expense, prints of the gages 
referred to were omitted from this report. Cuts will be made 
for the Letter Ballot Circular.] 

Symbols—It is recommended that defect symbol 83-A be 
adopted to represent “Cast-Iron Wheels cast prior to January 
1, 1921” (Rule 83). 


RECOMMENDATIONS TO ARBITRATION COMMITTEE WITH 
REFERENCE TO CHANGES IN INTERCHANGE RULES 


Rule 76—Tread Worn Hollow—Where the tread-worn hollow 
defect refers to cast-iron wheels, insert “One Wear” before cast- 
steel wheels. 

Where the tread-worn hollow defect refers to wrought-steel 
wheels, after wrought-steel insert “and Multiple-Wear Cast- 
Steel Wheels.” : 

If the aforegoing recommendation is approved, similar change 
should be made in P. C. Rule 7, Sec. (f£), Par. 4, and the title 
under Fig. 91, page 126 of the Wheel and Axle Manual should 
be changed to read: “Tread Worn Hollow Condemning Limit 
Gage for Cast-Iron and One-Wear Cast-Stecl Wheels.” 

Rule 75—Brake Burn Cracks—Insert a note establishing a 
definite dimensional limit for transverse cracks approaching the 
flange of the wheel. 

A similar note should be added to P. C. Rule 7, Sec. (f), 
Par. 3. 

Rule 73-A, Out-of-Round—Revise by inserting “One-Wear” 
before cast-steel and "One-Wear" before wrought-steel wheel 
references. 

If the above recommendation is approved, the title under Fig. 
76-A, Page 116 of Wheel and Axle Manual should be changed 
to read: “Gage for Out-of-Round Cast-Iron, One-Wear 
Wrought- and One-Wear Cast-Steel Wheels.” 

Rule 82, Broken Rim—It has been recommended that Rule 82 
be amplified by the addition of Par. (d) in Rule 82, establishing 
a remount limit for broken rim. 

The report was submitted by Chairman H. W. Coddington, 
chief chemical and test engineer, Norfolk & Western, Roanoke, 
Va.; Vice-chairman D. Wood, engineer of tests, Southern Pa- 


Proposed alternate standard two-piece coupler-operating device 
licensed to A.A.R. 


Railway Mechanical Engineer 
JULY, 1938 


cific, San Francisco, Cal.; H. H. Haupt, general superintendent 
motive power, Pennsylvania, Pittsburgh, Pa.; E. E. Chapman, 
mechanical assistant, Atchison, Topeka & Santa Fe, Chicago; 
J. Matthes, chief car inspector, Wabash, Decatur, Ill.; A. G. 
Hoppe, assistant mechanical engineer, Chicago, Milwaukee, St. 
Paul & Pacific, Milwaukee, Wis.; A. M. Johnsen, engineer of 
tests, Pullman Company, Chicago; E. C. Hardy, assistant engi- 
neer, New York Central, New York; W. R. Hedeman, engineer 
of tests, Baltimore & Ohio, Baltimore, Md. 

(The report was approved and recommendations ordered sub- 
mitted to letter ballot. The committee was directed to give 
serious consideration to reducing the limit of wear of wheels 
used in high-speed service and to work with the manufacturers 
in developing the most satisfactory wheel for ultra high-speed 
service.) 


Couplers and Draft Gears 


The tight-lock coupler adopted in 1937 as alternate standard 
to the standard Type E coupler for passenger service, is receiv- 
ing further attention on the part of the coupler manufacturers in 
the nature of refinements of finish during manufacture of certain 
parts of the coupler relating to the contour lines. These refine- 
ments are being worked out to improve the fitting and inter- 
changeability of parts as produced by the different coupler manu- 
facturers. 

Up to the present time, orders have been placed upon the 
coupler manufacturers for approximately 1,000 tight-lock cou- 
plers. The reports relating to the service obtained from these 


Proposed standard one-piece coupler-operating device with certain 
patented features 


couplers have been gratifying. The Mechanical Committee of 
the coupler manufacturers is also working on the development 
of a standard shank or shanks that may be recommended for 
use in conjunction with tight-lock couplers in passenger service. 

Another item in the process of development for use with tight- 
lock couplers is that of suitable designs of coupler operating rods. 

A change has been made in the buffing shoulders of the knuckle 
and bar in the tight-lock coupler to prevent a worn Type-E 
knuckle being applied to a tight-lock bar and interfere with its 
proper operation. This modification was so made that the new 
tight-lock knuckle will fit the old and new bars, but the old 
tight-lock knuckle cannot be used in the new bar. 

Bottom-Operated Uncoupling Rods for Type E Couplers.— 
The bottom-operating mechanism of the Type E coupler has been 
confined to a one-rod type. It has developed that certain features 
of this bottom-operating rod mechanism are patented, which re- 
stricted the source of supply to one manufacturer. The demand 
for a type of operating mechanism free from any such restric- 
tions has resulted in the development of a two-piece type bottom- 
operating rod which is comparable in its functioning with the 
one-piece operating rod. 

Both types of operating rods are illustrated. Jt is recom- 
mended that both types of rods be approved for submission to 
letter ballot, the one-piece rod to be adopted as standard and the 
two-piece rod as alternate standard. 
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High-Tensile Steel Type E and Tight-Lock Couplers.—Your 
committee is working with the Mechanical Committee of the 
coupler manufacturers in the preparation of specifications for 
tight-lock and Type E couplers in high-tensile steel. When these 
specifications have been approved by the coupler committee, they 
will be submitted to the specifications committee for its considera- 
tion. 

Coupler Shank and Attachment Tolerances.—In the 1937 re- 
port of your committee, recommendation was made relating to 
the revision of manufacturing tolerances of coupler and draft 
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Important normal dimensions and tolerances in draft-gear assemblies 


gear attachments; this recommendation having been based upon 
observations made in connection with the derailment of a certain 
lot of new refrigerator cars in which it appeared that restriction 
in the horizontal angling of the couplers was occurring due to 
the influence of draft-gear compression forces against the butt of 
rigid-shank Type E couplers. The subject was referred back 
to the committee for further consideration. 

In the study of this subject, the committee has reviewed present 
manufacturing practices for couplers and yokes, especially as re- 
gards the involved dimensions and variations and concludes that 
certain changes in limiting tolerances could be made to good 
advantage. The normal length of the yoke from the rear draft- 
gear bearing pad to the front of key slot is 3454 in. The range 
in variation in this dimension for each manufacturer is within 
reasonable limits, but there exists too great a differential between 
the products of different manufacturers and varies from —Y$ in. 
to +% in. 

In checking the length of coupler shank from the back of the 
key slot to the end of the shank as furnished by several coupler 
manufacturers, it is again found that the range in variation for 
each manufacturer is within reasonable limits, but there exists 
too great a range in the variation as between manufacturers, 
varying from —Me in. to 4-34s in. 

A comparison of the key slot to butt dimension on couplers 
before the butt surface was ground to suit requirements showed 
similar wide variations. A review of this condition indicates the 
importance of improving manufacturing practices so that the lim- 
its of variations conform to the standard specified and the com- 
mittee feels that this should be the first action toward improving 
present conditions. Dimensions and tolerances in accordance with 
the committee's proposal will provide a maximum %g in. free 
slack and a maximum %2 in. compression when assemblies are 
made with combinations of dimensions that will develop the two 
extremes. 

The present A. A. R. standards provide for the coupler shank 
and width of key, but do not provide tolerances for the length of 
yoke and the length of gear pockets in the sills. Your commit- 
tee, therefore, recommends that the following tolerances be sub- 
mitted to letter ballot for adoption as standard: 

(1) No change in present standard tolerance governing the 
length of the coupler shank from the back of the key slot to the 
end of the shank. 

. (2) No change in the present tolerance governing the width 
of the standard draft key. 

(3) That the length of the vertical-plane cast-steel yoke be 
3454 in. from rear draít-gear pad to the front of the key slot, 
tolerance —l4« in. and +% in. 

(4) That the length of the standard gear pocket in the car sills 
be 245% in., tolerance +0 in. and —%g¢ in. 


260 


(5) That the Mechanical Committee of the coupler manufac- 
turers be requested to develop and submit for approval, a suitable 
gage for measuring the length of coupler yokes and maintaining 
the tolerances specified, Item 3, above. 

Safe-Lock Couplers.—The committee has had on its docket for 
some time, a suggestion for a safe-lock coupler that would pre- 
vent vertical slip-overs and also serve to support a coupler that 
was pulled from its attachments in the adjacent car. The design 
suggested was of such a nature that it would not couple with the 
standard tight-lock coupler and an effort was made to provide a 
design of safe-lock coupler that would not change the contour 
lines sufficiently to prevent its use in conjunction with any recog- 
nized standard coupler. This matter is also being given con- 
sideration by the coupler manufacturers but to date no satisfac- 
tory design has been evolved. While this subject is still being 
studied it is believed that the situation relating to pulled-out 
couplers and vertical slip-overs is being materially and effectively 
remedied by the improvements that are being made in draft gears 
and draít-gear attachments and the more extended use of ll-in. 
face knuckles. 

Type E Knuckles Breaking Due to Defective Material.—A few 
failures have been reported with Type E knuckles breaking in 
service as a result of defects in manufacture. This matter has 
been brought to the attention of the coupler manufacturers and 
an intensive study has been made with the result that considerable 
constructive information was developed and foundry practices 
corrected insuring the quality of knuckle castings being main- 
tained to the end that they meet the established strength tests. 

Means for Raising Low Couplers.—Your committee has given 
consideration to recommending some convenient means for main- 
taining coupler heights in alignment with the draft gears where 
there is sufficient space between the coupler shank and the strik- 
ing casting to accommodate the application of a plate between 
the coupler carrier and bottom of the coupler shank. 

Adjustment of coupler height through this means not only 
brings the coupler in better alignment with the draft gear and 
attachments, but is an effective means of increasing coupler 
height, since usually the increase in coupler height is three times 
the thickness of the shim applied. Recommendation in regard to 
this subject has been made to the Arbitration Committee to- 
gether with suggested designs of plates that can be conveniently 
applied in conforming with this recommendation. 

Type D Couplers Opening in Service.—The committee has in- 
vestigated reports from various railroads that passenger trains 
were parting where bottom-operated Type D couplers were in 
use. The investigation disclosed that these partings were princi- 
pally occasioned by the couplers being equipped with an obsolete 
design of bottom lock-lift toggle instead of the No. 2 or No. 3 
type toggle with the improved anti-creep feature. 

On account of the importance of this subject, a circular cover- 
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ing this condition was prepared and sent out by the secretary as 
Circular DV-928 dated December 7, 1937. If the suggestions 
covered in this circular are followed, trouble on account of Type- 
D bottom operated couplers opening in service due to ineffective 
anti-creep should be eliminated. 

Reclamation of Couplers, Knuckles and Locks.—Present A. A. 
R. Rule 18, Sec. (a) provides certain limits beyond which a 
coupler body may be condemned for cracks in the knuckle-tail 
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side wall, yet still be within limits for. reclamation. When such 
couplers are condemned, the owner is allowed a scrap credit of 
$1.43 for 6-in. by 8-in. shank Type D coupler body; the coupler 
body can be reclaimed at a nominal cost in the neighborhood of 
$2.50 and placed on another foreign car at a second-hand value 
of $11.76. Questions have also been raised relative to the inter- 
pretation of this rule and the limits prescribed in Fig. C. The 
rule and the limits have received careful consideration by your 
committee as a result of which the following recommendations 
are made: 

Proposed.—Such crack extends beyond the shaded area, Fig. C, 
shown on page 56. When crack extends beyond the shaded area, 
the coupler body is condemned and must not be reclaimed by 
welding. [Note: Revised Fig. C is illustrated.] 

Coupler bodies cracked within the shaded area must have the 
cracks welded when applied to foreign cars. 

If the revision of Rule 18 (a) is approved by the association, 
Rule 23, Sec. 4, Couplers; Passenger Car Rule 7; and Fig. 5 in 
the second-hand coupler specifications should be revised to con- 
form thereto. 

Cast-Steel Coupler Yokes (Std. Repair Type).—Your com- 
mittee, in conjunction with the Mechanical Committee of the 
coupler manufacturers, has made several attempts to design a 
cast-steel yoke that could be adapted to various draft-gear in- 
stallations and reduce the number of individual designs the manu- 
facturers are being called upon to supply. Efforts along this line 
have not been sufficiently satisfying to justify a recommendation. 
The committee also has under consideration the possibility of 
using a combination cast-steel head and wrought strap yoke, the 
head being designed for application with horizontal cross key, and 
also designed so that the yoke will be secured with short rivets 
acting in double shear, whereas the same yoke secured to a 
coupler shank with long rivets would be subjected to single shear. 

The study the committee has made of this proposition is not 
sufficiently advanced to warrant a recommendation at this time. 

In conclusion, your committee recognizes the splendid co- 
operation received throughout the year from the Mechanical 
Committee of the coupler manufacturers in the advancement of 
the problems handled by this committee. 

The report was presented by Chairman R. L. Kleine, assistant 
chief motive power, Pennsylvania, Philadelphia, Pa.; Vice-chair- 
man H. W. Coddington, chief chemical and test engineer, Nor- 
folk & Western, Roanoke, Va.; C. J. Scudder, chief motive 
power, Delaware, Lackawanna & Western, Scranton, Pa.; L. P. 
Michael, chief mechanical engineer, Chicago & North Western, 
Chicago; J. P. Morris, mechanical superintendent, Atchison, To- 
peka & Santa Fe, Ft. Madison, Iowa; H. W. Faus, engineer mo- 
tive power, New York Central, New York. 


Report of Subcommittee on Draft Gears 


Two new applications for certificates of approval have been 
received within the past year. Tests of one of these types are 
now in progress and the other type will be tested as soon as 
representative test specimens can be obtained. 

During the year, several applications for approval of minor 
changes in certified gears have been acted upon by the commit- 
tee. Also, as a result of information uncovered by the annual 
canvass of the draft-gear manufacturers, several corrections have 
been made in the records which are on file showing the con- 
struction of approved gears. 

Steps have been taken to make check tests of the approved 
draft gears, as provided for in A. A. R. Specifications for Ap- 
proved Draft Gears, M-901-36, Appendix A, Par. 15. This work 
is now in progress. 

In addition to the work covered by the above projects, the 
draft-gear testing laboratory has done considerable development 
work for manufacturers of draft gears and truck springs and 
has also given some time to perfection of instruments for making 
draft-gear and truck-spring tests. 

At the request of this committee, the Car Construction Com- 
mittee has made a slight modification in the drawing showing 
draft-gear carrier used with horizontal yoke, in order to prevent 
binding of the draft gear under certain conditions in the new 
Z-section center sill. In this connection closer limits have been 
set for the external dimensions of approved gears. All draft- 
gear manufacturers have agreed to be governed by these new 
limits pending revision of existing specifications which will be 
deferred for the present in order to save printing expense. 
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No additional action has been taken on the subject of road 
tests during the year. It has been continued on the docket be- 
cause it is felt advisable to make such tests as soon as circum- 
stances warrant. 

The subcommittee report was presented by Chairman H. W. 
Faus, engineer motive power, New York Central, New York; 
H. W. Coddington, chief chemical and test engineer, Norfolk & 
Western, Roanoke, Va.; L. H. Schlatter, foreman, Pennsylvania 
test department, Altoona, Pa., and W. Bohnstengel, assistant en- 
gineer of tests, Atchison, Topeka & Santa Fe. 


(The report was approved and recommendations ordered sub- 
mitted to letter ballot.) 


Brakes and Brake Equipment 


In view of the fact that the size of letters or figures for air- 
brake markings has been increased from 1 in. to 1% in., the 
340-in, bridges now used are too narrow to prevent excessive 
breakage of stencils. In order to strengthen these stencils and 
reduce the tendency for breakage, we recommend the adoption 
of increased width of bridges in stencils to 94g in., and that 
necessary revision be made to figures on pages 118 and 119 of 
the Interchange Rules and pages E-43 and E-45 of the Manual 
of Standard and Recommended Practice. 


Foreign Substance in Emergency 
Portion of Type-X AB Brakes 


Complaint has been received with reference to various types 
of plugs used to protect the emergency vent port of the Type 
AB brake emergency portion when being shipped from shops to 
various repair points. In some cases common corks have been 
used and in others metal or wooden plugs covered with rags of 
various kinds. In applying or removing such plugs, breakage 
occurs which permits a part of the plug being left in' the 
emergency port and which finds its way under the vent valve, 
holding this valve off its seat and rendering the valve inopera- 
tive. 

The air-brake manufacturers, when shipping these parts, close 
the atmospheric openings with flanged metal thread protectors 
which are readily removed without possibility of parts being 
left in the valve structure. This type of plug should be used, 
or a threaded plug which will screw into the emergency vent 
port similar to a common pipe plug where the atmospheric 
opening is threaded, such as applies to all but the earlier types 
of AB brakes. 

We would suggest advising the railroads with reference to 
this feature, in order that it will not become common practice 
to resort to plugs of such character that they might inad- 
vertently enter the operating parts either when being applied 
or removed from the valve openings. 


Wasp Excluder for Retaining Valve 


The committee has for the past several years endeavored to 
provide a simple and inexpensive means of protecting the freight 
retaining valve against stoppage of the exhaust port by mud- 
bees and wasps. The member roads have tried out two different . 
types of brass plugs having slotted openings. The first type 
proved unsatisfactory because of being affected by sleet and 
ice in winter weather. The second type overcame this difficulty 
but does not provide a large enough dirt compartment so that 
it will run throughout the ordinary cleaning period for brake 
equipment without the openings being restricted or closed. 

This question has been gone over with the air brake company 
with a view of re-designing the retaining-valve body so that a 
larger exhaust opening may be provided which will overcome 
the inherent faults of the above plug type protectors. This 
feature is now being developed and if it proves satisfactory, a 
practical device can be introduced into service through the 
ordinary renewals of retaining valves. 


Brake-Beam Tension-Rod Nuts 


The Chicago Railway Equipment Company has developed a 
sleeve nut which has the seat of the nut chamfered off to pro- 
vide a seat somewhat in the nature of a ball joint. The sleeve 
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surrounding the rod and being a part of the nut is about 234 
in. long, and being a close fit on the rod, keeps the nut in 
alignment with the rod and causes it to revolve and follow the 
direction taken by the rod when weaving of the beam occurs 
for any reason, thus eliminating strain on the rod in the threaded 
portion. The use of this device does not affect interchangeability 
of parts and there is no penalty involved for non-use in repairs. 

The committee has no objection to the interchange of cars 
equipped with this new design of tension-rod nut. 

Arrangements have been completed for inspecting and testing 
100 Pennsylvania and 100 A. T. & S. F. cars equipped with 
Type AB brakes having new type Westinghouse and New York 
brake-pipe strainers, which were developed as a result of condi- 
tions found upon our last inspection which affected the charging 
chokes and passages because of rust and foreign matter which 
was not excluded sufficiently to prevent restricting the rate of 
normal charging of the brake system. : 

This inspection has not progressed to a conclusion, and report 
covering our findings will be submitted as soon as all cars are 
available for this investigation. 


Gages for U. C. Protection Valve 


In order to prolong the service life of the protection valve 
in the universal control valve, we recommend changing the di- 
mension of gage No. 37016 from 1.241 in, as shown on page 
B-80-1935, Manual of Standard and Recommended Practice, to 
1.239 in. 


Temporary Repairs for Brake-Beam Heads 


For the past seven or eight years, various member railroads 
have used a wear plate of the type shown in the accompanying 
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Brake head wear plate 


drawing when the distance between the upper and lower brake- 
shoe lugs of the brake-beam head measure 21⁄4 in. or more at 
the face of the head and the head otherwise meets the A. A. R. 
requirements at the time periodical repairs to air brakes are 
made, or when cars are found in train yards with brake-head 
wear as described. 

Many thousands of these plates have been applied to restore 
the lug openings to their original measurements and to provide 
for tightly securing the brake shoe in the brake head. These 
plates have rendered satisfactory service, and the approval of 
their general use would avoid the expense involved in removing 
brake beams from cars and sending them to repair shops or re- 
clamation points for reconditioning. 

We would recommend that cars carrying brake beams equip- 
ped with a device as shown in the accompanying drawing and 
titled "Brake-Head Wear Plate" be accepted in interchange so 
long as the application of such wear plate provides for reducing 
the opening between the brake-shoe lugs to less than 21⁄4 in. 
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Other Subjects Under Consideration 


The following subjects are also being actively considered by 
the committee: Gages for remounted couplings, test codes for 
single-car test devices, standardization of No. 3 brake beam, 
brake-beam gages, power brakes for ultra-high-speed trains, 
lightweight brake beams for lightweight cars, braking ratio for 
passenger cars and locomotives, maintenance and inspection of 
brake beams and attachments, copper tubing and brass fittings 
for air-brake lines, and procedure for cleaning and testing Type 
AB brakes on repair tracks. 

The report was signed by Chairman G. H. Wood, supervisor 
air brakes, Atchison, Topeka & Santa Fe, Topeka, Kan.; Vice- 
chairman W. H. Clegg, chief inspector air brake and car heating 
equipment, Canadian National, Montreal, Que.; T. L. Burton, 
air-brake engineer, New York Central, New York; R. J. Wat- 
ters, general air-brake inspector, Northern Pacific, St. Paul, 
Minn.; C. H. Rawlings, general air-brake instructor, Denver 
& Rio Grande Western, Denver, Colo.; M. A. Kinney, general 
master mechanic, Chesapeake & Ohio, Columbus, Ohio; R. C. 
Burns, general foreman, Pennsylvania, Philadelphia, Pa.; L. S. 
Ayer, general air-brake inspector, Southern Pacific, San Fran- 
cisco, Cal.; J. P. Stewart, general supervisor air brakes, Mis- 
souri Pacific, St. Louis, Mo.; R. E. Baker, general air-brake 
inspector, Boston & Maine, Boston, Mass. 

(The report was approved and recommendations ordered sub- 
mitted to letter ballot.) 


Prices for 
Labor and Materials 


In order that the rules may currently provide an equitable basis 
for inter-road billing, the committee has continued the work of 
analyzing material, labor and new equipment costs in A. A. R. 
Interchange Rules 101, 107, 111 and 112 of the Freight Car Code, 
and Rules 21 and 22 of the Passenger Car Code, with a view of 
determining and recommending necessary changes to be made in 
the next supplement to the current Code. 


Rule 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of March 1, 1938, quotations from purchasing agents of the 
10 selected railroads, representing 39 per cent of total freight-car 
ownership in the United States and Canada, indicating no changes 
were necessary in new or scrap prices except in the case of pipe 
fittings. 

Due to changes in combination labor and material items in 
Rule 111 effective January 1, 1938, Items 38, 40, 42, 45, 46, 47, 
48 and 49 of Rule 101 covering retaining valves and release 
valves, are modified to harmonize. 

Item 49-A is relocated as new Item 82-A under list of AB 
type brake material and modified to cover material only, the 
labor charge being provided for in Item 27 of Rule 111. Former 
Items 58 to 76, inclusive, have been relocated as new Items 98 
to 99-G, inclusive. Note following Item 57-U is relocated to 
follow new Item 85. 

New Items 58 to 85, inclusive, have been added, covering AB 
type brake material. 

Allowances opposite Items 116, 118 and 120 have been reduced 
to basis of 60 per cent instead of 75 per cent of value new for 
type-D coupler bodies, and those opposite Items 124 and 125 to 
basis of 30 per cent instead of 50 per cent of value new for 
former and temporary standard couplers, to agree with adjusted 
allowances for older types of couplers in Rule 104, as suggested 
by the Committee on Couplers and Draft Gears and recommended 
in the 1938 report of the Arbitration Committee. 

The table of weights of truck spring coils is modified to include 
weight of the 512-in. by 8!4-in. spring. Reference to truck-spring 
capacity is eliminated from this table since it is unnecessary for 
billing purposes. 


Rule 107 


Notes are added to Items 128 and 158, and the last note under 
Item 270 is modified, to clarify the intent. 
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Allowances opposite Items 260 and 261 are modified in accord- 
ance with detail time studies of these operations. 

Former Items 301 to 316, inclusive, covering specified allow- 
ances for dismantling various types of cars, are eliminated; and 
a new Item 301, with notes, added, to establish price for disman- 
tling all types and classes of cars on authority of owners, on a 
per pound price for metal contained in car. It is felt this method 
of charging will simplify the rule. The allowance is equitable, 
being based on actual time studies of the operation made by a 
special subcommittee on five railroads and including 29 cars of 
various classes and types. 


Rule 111 


Revision of Item 15, to provide an average charge (including 
both labor and material) for C. O. T. & S. of AB freight brake 
equipment, based on time studies conducted on six railroads in 
various sections of the country, is recommended. This is similar 
to the allowance now in the rule for C. O. T. & S. of K. type 
brakes; it greatly simplifies the billing and eliminates the neces- 
sity for following individual valves through the air-brake room 
or manuíacturer's plant and holding billing until a list of the 
material renewed in each case is available. It will also eliminate 
numerous controversies arising in connection with such charges. 

New Items 16 to 27, inclusive, are added to this rule, to estab- 
lish definite allowances for a number of operations in connection 
with AB brake equipment parts, now charged on the basis of 
actual time. These allowances are also based on time studies of 
the various operations. 

Interpretation No. 1 is modified to harmonize with the change 
in allowance in Item 3 of this rule. 


Rule 112 


Recommendations are made in this rule respecting reproduction 
pound prices of new freight-train cars of all classes, in order 
that Supplement of August 1, 1938, may reflect 1937 costs in lieu 
oí figures shown in the present Code. New prices recommended 
are based on costs of 47,270 freight cars constructed during 1937. 

As Class F cars (all-wood) were prohibited in interchange 
effective April 1, 1937, and the Arbitration Committee eliminated 
this class of car from the depreciation rate and depreciation limit 
tables in Rule 112 effective January 1, 1938, it is recommended 
that the Class F car also be eliminated from the per-pound re- 
production-cost table. 


Passenger Car Rules 21 and 22 


Item 25-B of passenger-car Rule 21 is modified to clarify the 
intent with respect to prices for two-wear wrought-steel wheels. 
No modifications are recommended in passenger-car rule 22. 

It is the intent of the Committee to investigate labor and ma- 
terial costs again in October and if sufficient change develops, 
necessary revision will be made and inserted in the Rules effective 
January 1, 1939. 

[The changes recommended in the existing rules are shown in 
detail in the report.—Editor.] 

The report was signed by A. E. Calkins (chairman), superin- 
tendent equipment, New York Central; H. H. Harvey (vice- 
chairman), general car foreman, Chicago, Burlington & Quincy; 
T. J. Boring, general foreman, M. C. B. Clearing House, Penn- 
sylvania; H. H. Boyd, assistant chief motive power and rolling 
stock, Canadian Pacific; A. E. Smith, vice-president, Union Tank 
Car Company; A. H. Gaebler, superintendent car department, 
General American Transportation System, Inc.; P. Kass, super- 
intendent car department, Chicago, Rock Island & Pacific; F. J. 
Dodds, general car inspector, Atchison, Topeka & Santa Fe; 
O. A. Wallace, supervisor car repairs, Atlantic Coast Line; and 
D. F. Nourse, A. A. R. inspector, New York, New Haven & 
Hartford. 

The report was accepted. 


Report on Tank Cars 


During the year the committee considered a total of 346 dock- 
ets and applications for approval of designs of which 221 covered 
shipping containers of twenty classes, for application to new 
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cars or for replacement on existing cars. Four applications 
covered 27 multi-unit cars to be used for the transportation of 
15 Class ICC-106-A-500 one-ton containers each. Sixteen appli- 
cations covered 187 new underírames and trucks for use in mount- 
ing existing tank-car tanks. 

Eighty-three applications covered alterations in existing equip- 
ment consisting of application of exterior heater pipes, interior 
heater pipes, insulation, lining, reinforcing bands, tank stabilizers, 


Classes of Shipping Containers Approved for Application to 
New Cars or for Replacement on Existing Cars 
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tank shell reinforcement at dome flange and reinforcement at 
center sills of multi-unit tank cars, also conversion from single to 
two compartments, from single to three compartments, from 
ARA-III to ARA-III insulated, from ARA-IV to ARA-III in- 
sulated, from A.R.A.-IV to A.R.A.-III, from ICC-103 to ICC- 
103 insulated, from ICC-103 to ICC-103-A, from ICC-103 to 
ICC-103-B, from ICC-103 to ARA-203, from ICC-104 to ICC- 
103 insulated, and conversions for Fullers Earth service and for 
phosphorus service. 

Eighteen applications requested approval of tank-car appur- 
tenances as follows: One anchorage for Class ICC-105-A series 
tank cars in chlorine service; one angle valve for propane and 
anhydrous ammonia service; two bottom-outlet nozzle, steam- 
jacketed; one bottom-outlet valve for tanks in asphalt service; 
one dome cover, bolted type, modified design; two dome safety 
platform; one dome-cover safety device; one dome cover, quick 
opening; one insulation; one protective housing for top unloading 
connections; one removable eduction tubes for Class ICC-106-A- 
500 containers; one sampling device; one safety valve, tanks in 
chlorine service; one safety valve, tanks in propane and anhy- 
drous ammonia service; one safety vents, Class ICC-103-B tank- 


car tanks; one valve for Class ICC-106-A-500 containers, design 
modified. 


Tank Cars for Dual Lading Service 


The Interstate Commerce Commission, by modification, effec- 
tive April 15, 1938, of second subparagraph, Par. 431(a) of 


„their regulations for the transportation by rail of explosives and 


other dangerous articles in freight service permitted the use of 
tank cars "equipped and authorized as indicated by the name of 
the commodity stenciled on the tank" for additional use in trans- 
porting other commodities under requirements prescribed therein. 

A total of four applications has been considered by your com- 
mittee under this requirement, one covering cars for transporting 
propane or anhydrous ammonia and three for cars to transport 
anhydrous ammonia or nitrogen fertilizer solution. 


Fusion-Welded Tank-Car Tanks 


Since the public hearings before the Interstate Commerce Com- 
mission, at Washington, D. C., on September 5, 6 and 7, 1934, 
on the matter of fusion-welded tank-car tanks for the transpor- 
tation of dangerous commodities the commission have authorized, 
by order, a total of 523 fusion-welded tanks for experimental 
service trials. 

No general revision of the Interstate Commerce Commission 
specifications for tanks to be mounted on or to form part of a 
car has been made since 1930. Your committee is now actively 
engaged in revising the specifications, effective in 1931, bringing 
them into conformity with current demands of owners, shippers 
and other interested parties. 
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Aluminum Tanks for Transporting 
Dangerous Commodities 


By order, the Interstate Commerce Commission has authorized 
the construction of 30 tank cars equipped with riveted aluminum 
tanks (Class ICC-103-AL) and their use in experimental trials 
in transporting commodities classed as dangerous by the com- 
mission’s regulations. 

The report was presented by Chairman G. S. Goodwin, assist- 
ant to general superintendent motive power, Chicago, Rock Is- 
land & Pacific, Chicago; Vice-chairman F. A. Isaacson, engineer 
car construction, Atchison, Topeka & Santa Fe, Topeka, Kan.; 
A. G. Trumbull, chief mechanical engineer, Chesapeake & Ohio, 
Cleveland, Ohio; G. McCormick, general superintendent motive 
power, Southern Pacific, San Francisco, Cal.; W. C. Lindner, 
chief car inspector, Pennsylvania, Philadelphia, Pa.; A. E. Smith, 
vice-president, Union Tank Car Company, Chicago; G. A. Young, 
head, school of mechanical engineering, Purdue University, La- 
Fayette, Ind.; F. Zeleny, engineer of tests, Chicago, Burlington 
& Quincy, Aurora, Ill.; W. C. Steffa, transportation manager, 
Sinclair Refining Company, New York; R. T. Baldwin, secre- 
tary, Chlorine Institute, Inc., New York; H. J. Gronemeyer, su- 
pervisor car equipment, E. I. duPont de Nemours & Company, 
Inc, Wilmington, Del.; R. W. Thomas, manager Philgas de- 
partment, Phillips Petroleum Company, Detroit, Mich. 

(The report was approved.) 


Loading Rules 


General Rules 
Rule 4 


Change wording of Section (c) to read: 

To obtain full capacity or load weight the load should be 
placed in two piles over bolsters or uniformly distributed over 
car floor. Short material loaded between body bolster and end 
of car must not exceed twenty per cent of stenciled load limit. 
Concentrated loads 18 ft. long or less must not exceed seventy- 
five per cent of stenciled load limit. 

Eliminate the note following Section C. 

Reason—Reference to wooden cars now unnecessary. 


Rute 8 


Eliminate and substitute the word “Vacant” in Section (c). 
Reason—Not required because wooden underframe cars are 
not interchangeable. 


Rute 16 


Add to first sentence of Section (a) “except as provided for 
in paragraph (f)”. 

Change Section G to read: 

When material is of unequal lengths and overhanging one or 
both ends, the weight of load shall be based on the average 
lengths of pieces in the overhang, measured from center of truck 
to ends of load. When the material in the overhang is of 
various lengths, the allowable width shall be based on the total 
width of the overhang at the extreme ends. Table I is based 
on the end of load opposite the overhanging and being located 
18 in. from the face of end sill of car. In cases where the 
type of brake and load permits utilizing part or all of this 
space, thereby, making the overhang less than specified in the 
tables, the width of load and the percentage of load weight 
may be increased in accordance with the shorter overhang. 

Reason—To clarify the intent of the rule. 


New Figures Proposed 


New figures have been proposed, for addition to the rules, 
as follows: 

Fig. 5—To show the length of slotted hole for center pin in 
center-plate backing. 

Fig. 46-A—Revised method for loading light roof trusses. 

Fig. 56-A—Alternate method for securing structural steel, 
shapes and rods with high-tension bands. 

Fig. 75-A—Method of loading wire coils. 
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Fig. 83-A—Alternate method of using 1%4-in. instead of 2-in. 
high-tension bands for securing wrought-iron pipe. 

Fig. 146-A—Alternate method for securing locomotive type 
boilers with high-tension bands. 

Fig. 146-B—Alternate for securing small boilers with high- 
tension bands. 


Revisions to Existing Figures 
Fic. 6 


Add note following item F to read: For loads per sketch 2, 
use not less than 8 pr. of stakes, items B, and eliminate items 
D and F. 

Reason—By request of shippers. 


Fic. 27 


Sketch and specifications revised to include binder added at 
center to provide greater safety. 


Fic. 28 


Change heading to read: 

Minimum requirements for securing entirely creosoted and 
other poles, etc.—gondola cars. 

Change item C to read: 


Numer or Preces 


For loads 3 ft. or less above top 
of car sides, 1 ea. pr. stakes. 


For loads over 3 ft. above top of 
car sides, 2 ea. pr. stakes. 


DESCRIPTION 
4 strands, 2 wrappings, % in. dia. 
wire across top of load, twisted 
taut. 


6 strands, 3 wrappings, % in. dia. 
wire, halfway between top of car 
sides and top of load and over top 
load. For entirely creosoted poles 
use 3 items C, equally spaced. 


Twist taut. 


Change last paragraph to read: 

When ends of 2 piles are interlaced, use 6 pair of stakes for 
total length of load, unless interlace exceeds 36 in. when 5 pair 
of stakes for total length of load may be used with 1 pair at 
center of interlaced ends. 

Reason—To provide greater safety. 


Fic. 29 


Sketch and specifications revised to include binder, added to 
provide greater safety. 


Fie. 30 


Sketch and specifications revised to provide greater safety. 


Fic. 31 


Change heading to read: 

Minimum requirements for securing long poles, piling, tele- 
graph poles, etc., excluding entirely creosoted poles, loaded on 
top of single loads—flat or gondola cars. 

Reason—To indicate that this figure does not cover entirely 
creosoted poles. 


Fic. 32 


Sketch and specifications revised to cover loads overhanging 
at one or both ends of car, or loads on two or three cars. 


Fic. 35 
Change item E to read: 


DESCRIPTION 
6 in. by 8 in., bardwood, length 
to suit. For piles 20 ft. to 30 ft. 
long, inclusive, the center clamps 
may be substituted with 2 pr. 
items B 


NuMBER OF PIECES 
3 per pile. 


Change item G to read: 

2 ea. item E. 1 in. dia. with washers. 

Change second paragraph to read: 

Items E, F, G and H are not required when more than 3 pr. 
items B, C and D are used or vice versa. 

Reason—To strengthen load as per request of shippers. 


Fic. 37 


Sketch and specifications revised. 
Reason—Item E, eliminated—not required. 
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Fic. 38 


Sketch and specifications revised. 
Reason—Item F, eliminated—not required. 


Fic. 41 


Change heading to read: 

Minimum requirements for securing flat plates, on top of car 
with sides not over 48 in. high. 

Reason—To make applicable to modern equipment with car 
sides 48 in. high. 


Fic. 42 


Change heading to read: 
Minimum requirements for securing flat plates, on top of car 
with sides not over 48 in. high. 


Reason—To make applicable to modern equipment with car 
sides 48 in. high. 


Fie. 43 


Change the second note following item E to read: 

Plates 24 in. wide or less, and not more than 18 in. less than 
inside width of car, loaded crosswise as per sketch 3, do not re- 
quire bracing to prevent side shifting when the ends of alternate 
piles are placed against car sides. 
gn ne indicate when bracing is required to prevent side 
shifting. 


Fic. 46 
Eliminated. 
Reason—Being consolidated with Fig. 47. 
Fic. 47 


Sketch and specifications revised. 

Reason—Diameter of rods for loads weighing 30,000 Ib. or less 
increased from 34 in. to 76 in., and from 76 in. to 1 in. for loads 
weighing over 300,000 Ib., and rods of 1% in. dia. eliminated, 
by request of shippers. 


Fic. 48 


Change item C to read: 

6-in. by 8-in., hardwood. Place one bolt, % in. dia., crosswise, 
with washers, at each end to prevent splitting. 

Reason—By request of shippers. 

Change second sentence of item G to read: 

When sliding-piece is located between end of car and body 
bolster, the weight on same must not exceed 20 per cent. 

Reason—To eliminate reference to wooden and steel under- 
frame cars. 

Add new paragraph to read: 

For flat cars add one binder to overhang, above couplers, in 
which case dimensions of binders may be 4 in. by 6 in., with 
split bolts. 

Reason—To strengthen load on flat cars. 


Fic. 49 


Change item C to read: 

6 in. by 8 in., hardwood. 1% in. dia. bolt with washers at each 
end to prevent splitting. 

Reason—By request of shippers. 

Eliminate second sentence in last paragraph reading: Load 
carried between bolster and end of adjacent car must not exceed 
15 per cent of load weight limit, wooden underframe cars, and 
20 per cent of load weight limit, steel underframe cars. 

Reason—Covered in General Rule 4. 


Fic. 50 


Change item C to read: 

6-in. by 8-in., hardwood. 4 in. dia. bolt with washers at each 
end to prevent splitting. 

Reason—By request of shippers. 

Eliminate second sentence in last paragraph reading: Load 
carried between bolster and end of adjacent car must not exceed 
15 per cent of load weight limit, wooden underframe cars, and 
20 per cent of load weight limit, steel underframe cars. 

Reason— Covered in General Rule 4. 
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Fics. 51 AND 51-A 


Eliminate the words "and 17", from next to last paragraph. 
Reason—Rule 17 has been eliminated. 


Fic. 52 


Change item C to read: 

6-in. by 8-in., hardwood. 74 in. dia. bolt with washers at each 
end to prevent splitting. 

Reason—By request of shippers. 

Eliminate the words “and 17” from last paragraph. 

Reason—Rule 17 has been eliminated. 


Fie. 53 


Sketch and specifications revised. 
Reason—Reference to girder loading eliminated. 


Fic. 54 


Sketch and specifications revised. 
Reason—Reference to girder loading eliminated. 


Fic. 55 
Eliminated. 
Reason—Consolidated with Figs. 53 and 54. 
Fic.-57 


Sketch and -specifications revised. 
Reason—Reference to girder loading eliminated. 


Fic. 62, 63, 63-A, 64, 66 and 135 


Reference to New Fig. 5 included for length of slotted center 
pin hole. 


Reason—Fig. 5 has been provided to show length of slot in 


2x |—C 
D 
Center to center 
of pivoted bolsters 
A Cc D 

49 ft. to 70 ft. inc. ... i 1% in 5¥% in. 
71 ft. to 80 ft. inc. ... i 1% in. 7 in. 
81 ft. to 90 ft. inc. ... Md 2 in 7M in. 
91 ft. to 100 ft. inc. ........ Ad qe; d . 2Min 3V; in 854 in. 
101 ft. to 110 ft. inc. ......... eee eee 4% in. 4X in 1156 in. 
111 ft. to 120 ft. inc... 4% in. 6 in. 1254 in. 


Prepare cars as per Fig. 3. Before locating center plate backing on 
carrying cars, push cars together to eliminate all coupler slack between 
cars. nter pins to be located in hole as shown in the above figure. 


Dimensions of center plate backing must be not less than 3 in. x 12 in. 
X 5 ft. and wide enough to provide 2 in. of material beyond each end of 
slotted hole. 

New Fig. 5—Minimum dimensions of slot in center plate backing for 
center pin used in connection with pivoted bolster 


center-plate backing, as it has been found that present length of 
slot is not adequate for safe transportation of long girders, etc. 


Fic. 77 


Change heading to read: 

Minimum requirements for securing sheet steel one-eighth inch 
thick or less in single-tiered piles, 20 in. high or less above car 
floor, with No. 8 gage high-tension wire, strength 2,000 lb. per 
strand, and with ends of load not less than 6 ft. from ends of 
car—flat cars. 

Reason—To indicate the maximum thickness of sheets covered 
by this method of loading. 


Fic. 78 


Change heading to read: 

Minimum requirements for securing sheet steel one-eighth inch 
thick or less, in single-tiered piles, 20 in. high or less, above car 
floor, with high-tension bands, and with ends of load not less 
than 6 ft. from ends of car—flat cars. 
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Reason—To indicate the maximum thickness of sheets covered 
by this method of loading. 


New Fic. 83-A 


Sketch and specifications revised. 
. Reason—Shippers requested alternate method of using 114-in. 
instead of 2-in. high tension bands. 


Fic. 115 


Change note to read: 

Note: Items B to G, inclusive, may be substituted with two 
strands, one wrapping, 14 in. dia. wire in cases where load ex- 
tends six inches or less above top of car sides, or ends, or when 
pyramided from top of car sides to not more than 18 in. at center 
of car and wired down so as to prevent scrap from projecting 
beyond car sides or ends. Wire must be spaced not more than 3 
ft. apart and secured to stake pockets or car sides. 

Reason—To improve the method of loading. 


ALTERNATE TO PRESENT Fic. 127 


The committee has been working on a method for securing 
transformers on flat cars, alternate to present Fig. 127, but was 
unable to complete it in time for this report. Efforts, however, 
are being made to have it completed in time for letter ballot, a 
large shipper having requested that it be included in the next 
issue of the loading rules. i 


Fıc. 153 


Change first paragraph to read: 

Anchoring the rotating portion to crawler structure with items 
Q, 2 at rear and 2 at front, is permissible, provided the machine 
is tied to car, at front and rear, with suitable rods or cables to 
prevent teetering. When boom is detached, items Q must be 
applied at rear to car body and at front to the crawler structure. 

Reason—To clarify the intent of the rule. 


Fic. 168-B 
Eliminated. 
Reason—Shippers decline to use it because it is too expensive. 
Fic. 176 


Change item G under “No. of Pcs.” to read: 4 ea. axle. 
Reason—To clarify the intent. 


The report was signed by W. B. Moir (chairman), chief car 
inspector, Pennsylvania; E. J. Robertson (vice-chairman), su- 
perintendent car department, Minneapolis, St. Paul & Sault Ste. 
Marie; R. H. Dyer, general car inspector, Norfolk & Western; 
G. R. Lovejoy, master mechanic, Detroit Terminal; T. O. 
Sechrist, assistant superintendent machinery, Louisville & Nash- 
ville; C. J. Nelson, superintendent of interchange, Chicago Car 
Interchange Bureau; H. S. Keppelman, superintendent car de- 
partment, Reading; T. W. Carr, superintendent rolling stock, 
Pittsburgh & Lake Erie, and A. H. Keys, district master car 
builder, Baltimore & Ohio. 

The report was approved and recommendations ordered sub- 
mitted to letter ballot. 


Rules for Using 
Liquid Petroleum Gases 


The attention of your Subcommittee on Underwriters’ Labora- 
tories Tentative Outline for Inspection and Labeling of Self-Pro- 
pelled Railroad Equipment Utilizing Internal Combustion En- 
gines was brought by the Railroad Insurance Association to the 
necessity for specifications for the installation of containers for 
liquefied-petroleum-gas systems and piping or other facilities to 
the gas-consuming unit, including internal-combustion engines for 
self-propelled cars or auxiliary units, and heating for various 
purposes, as well as lighting. 

In view of the varied interests involved a conference was held 
by your committee on October 26, 1937, with representatives of 
the following associations and companies: Underwriters’ Labora- 
tories, Inc., Railroad Insurance Association, Compressed Gas 
Manufacturers Association, National Bottled Gas Association, 
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Shell Petroleum Corporation, and Phillips Petroleum Company. 

During the years 1935, 1936 and 1937, the use of liquefied pe- 
troleum gases by the railroads has increased materially. Some 
of the typical uses of these gases on equipment are: (1) Internal- 
combustion-engine operation of air-conditioning equipment and 
electric generators; (2) switching locomotives with electric or 
geared drive powered by internal-combustion engines; (3) cook- 
ing in diners, cafe cars, business cars and freight cabooses; (4) 
gas lighting of coaches; (5) switch heating to prevent accumula- 
tion of snow and ice; (6) metal cutting and miscellaneous shop 
use, and (7) heating of refrigerator cars in cold weather. 

Because of this widespread development it has been necessary 
to prepare regulations for the guidance of the railroads. These 
regulations are intended to govern the location, design and con- 
struction of fuel containers and other equipment necessary for 
the safe and efficient use of liquefied petroleum gases on railway 
coaches, motor cars, locomotives and other mobile equipment, 
and the storage and handling of these gases in cylinder quantities 
in railroad yards and terminals. 

In the further interests of safety it is equally important that 
employees understand the inherent hazard of these gases, that 
they may be thoroughly trained in safe practice for the storage, 
handling and distribution of fuel containers and in the operation 
of liquefied petroleum gas utilization equipment. 

The Interstate Commerce Commission defines a compressed 
gas as any matcrial with a gage pressure excecding 25 Ib. per sq. 
in. at 70 deg. F., or any liquid flammable material having a vapor 
pressure (determined by the Reid Method) exceeding 40 lb. per 
sq. in., absolute, at 100 deg. F., March to October, inclusive, or 
exceeding 45 lb. per sq. in., absolute, at 100 deg. F., November 
to February, inclusive. 

The composition of liquefied petroleum gases varies, but in all 
of the established grades the predominant compounds are propane 
and butane (isobutane and normal butane). Under moderate 
pressure these gases liquefy, but upon release of the pressure are 
readily converted into the gaseous phase. Advantage of this 
characteristic is taken by the industry, and for convenience and 
economy the gases are shipped and stored under pressure as 
liquids. When in the gaseous state these gases present a hazard 
comparable to any flammable natural or manufactured gas, except 
that being heavier than air, ventilation requires added attention. 

In the customary method of utilization of liquefied petroleum 
gases as motor fuel, the liquid is forced by its own vapor pres- 
sure out of the fuel tank, through a liquid pressure-reducing 
regulator to a vaporizer or heat exchanger where it is completely 
vaporized. The gas then passes through either one or two stages 
of pressure reduction in approved regulators to reduce it to sub- 
stantially atmospheric pressure, thence to the gas-air mixer or 
carburetor where it is mixed with the required volume of air 
and delivered to the intake system of the engine. Propane can 
be vaporized directly from the fuel tank without the use of a 
vaporizer except when the volume used is so great that the re- 
frigeration caused by vaporization reduces the vapor pressure in 
the tank too greatly. In the latter case and with other liquefied 
petroleum gas products vaporization is accomplished in a vapor- 
izer or heat exchanger usually heated by water from the engine 
cooling system ‘or by hot gases from the engine exhaust. When 
a water-heated exchanger is used in connection with propane it 
is necessary to provide sufficient exchange surface to prevent 
freezing of water when self-vaporization of fuel occurs before 
circulation of water begins. 

Generally no vaporizer is needed when propane in cylinders is 
used for small internal-combustion engines operating car air-con- 
ditioning or car electric-generating equipment nor are they needed 
for gas-cooking or gas-lighting installations, provided a sufficient 
number of containers are installed to meet the demand of the 
connected load. 


[At this point in the report the committee submitted in detail 
tentative regulations for the design, construction, installation and 
operation of liquefied petroleum gas installations on mobile rail- 
way equipment. These regulations will be the subject of an 
article in a later issue.—Editor.] 


The report was signed by Chairman W. E. Dunham, superin- 
tendent car department, Chicago & North Western; E. Wana- 
maker, electrical engineer, Chicago, Rock Island & Pacific, and 
W. J. Madden, assistant foreman, Pennsylvania. 

(The report was approved and ordered submitted to letter bal- 
lot for adoption as recommended practice.) 
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Specifications for Materials 


The committee, during the past year, reviewed all of the speci- 
fications and submitted the following revisions for consideration. 


Specifications M-115-37, Boiler 
and Firebox Steel for Locomotives 


Under Subdivision I, Manufacture, Section 2, add paragraph 
identified as (c), to read as follows: 

(c) All plates shall be cut so that length shall extend in direc- 
tion of rolling, unless otherwise agreed upon. 


Specifications M-202-37, Design Test 
Requirements for Truck Bolsters 


Revision consisting of adding specification numeral identifica- 
tion in Section 2. Paragraph to read: 

2. Material.—Shall be one of the following, as designated, and 
shall conform to the latest revision of the appropriate specifica- 
tions: 

Cast steel ............. 
Structural steel ... (Spee. M-116) 


Forged iron .... .(Spec. M-307) or 
Forged steel ........ HEP CSpec. M- 102 and M- 104) 


(Spec. M-201) 


Specifications M-203-37, Design Test Requirements 
for Truck Side Frames, Cast Steel 


Revision consists of adding specification numeral identification 
in Section 2, the section to read: 

2. Material.—Shall be of cast steel in accordance with latest 
revision of A. A. R. Specifications M-201, Grade B. 


Specifications M-205-32, Design Test 
Requirements for Coupler Yokes 


Revision consists of adding specification numeral identification 
in Section 2, the section to read: 

2. Material.—Shall be one of the following, as designated, and 
shall conform to the latest revision of the appropriate specifica- 
tions: 


Can neel ceccooxu so ex ek OE UR Xx aca CA RE (Spec. M-201) 
Structural steel cocci ccc cece cece ence een ennnen (Spec. M-116) 
Forged. iron i os aka cese eh eta meia bdo wie Sele aca Mig pec. M-307) or 
Forged steel 1 vL cce ree karma (Spec. M-102 and M-104) . 


Specifications M-306-37, Welded 
Wrought Iron Pipe 


Corrections and additions have been made in Sections 1, 2, 3, 
5, 6, 12 and 17, and in Table I. 


Specifications M-501-34, Lined Journal Bearings 

Section 8. Gaging, to be changed to read as follows: 

8. Gaging.—All bearings shall conform to the latest standards 
of the Mechanical Division of the Association of American Rail- 
roads, with respect to form, dimensions and variations therefrom, 
as shown on sheets B-21 and D-23 of the Manual of Standards 
and Recommended Practice. 


Changes in Specifications for Rubber Products 


Each of the specifications pertaining to rubber has been re- 
vised extensively as to form and substance, and recommended 


specifications were included as part of the report. Those speci- 

fications are: 

Specifica- 

tion No. Title 

M-601-38 Jo... cece eee cence ee +++. Hose, air brake and train air signal 

M-602-38 ............ po Gaskets, air brake hose 

M-603-38 2... ccc cece cece eee eee Hose, air, gas and oxygen, wrapped 
- and braided 

M-604.38 .............. ee sr EY - Hose, cold water, wrapped and 

braided 

M-605-38 ........... Va euis acia sad Hose, steam and hot water 

M-606-38 oc. cece cee e eee e see oa +e Hose, tender tank 

M-607-38 ........ TION" . Rubber goods, general instructions 


on standard methods of test for 


Specifications M-904-36, Reclaimed Car Oil 


This specification has been reviewed by a joint sub-committee 
representing the Specifications and Lubrication Committees. 

The joint sub-committee's report and recommendations apply- 
ing to specification M-904-36 were covered in their report of 
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May 12, 1938, addressed jointly to the chairmen of the Specifi- 
cations and Lubrications Committees. An excerpt from this re- 
port follows: 

“The Joint Sub-Committee recognized the fact that the infor- 
mation made available through the 1936-38 survey divides the 
car oils now reclaimed by the railroads in the country into four 
general classes: 

*(1)—Those employing a washing process and treatment with 
caustic and separation of the dirt and impurities by settling. 

*(2)—Those employing a process of distillation. 

*(3)—Those employing a centrifuge or mechanical means for 
the removal of the dirt, followed by filtration and settling. 

“(4)—Those employing filtration and settling without special 
chemical treatment or mechanical apparatus. 

“In redrafting revised Specification M-904-38 and new Speci- 
fication M-910-38 at this meeting, the joint sub-committee took 
cognizance of the fact that there is a clear differentiation between 
the degree of cleanliness of the renovated materials by the proc- 
esses now in general use as indicated by the values of 'tarry 
matter’ and ‘insoluble impurities’ in the case of the oils, and 
of the ‘total impurities (incl. tarry matter), in the case of the 
wastes and packings. It is apparent that it would be possible 
to set lower limits on the permissible impurities in car oils reno- 
vated by either the chemically treated or the distillation processes 
than with the centrifuged oils, and that a specification to include 
the oils in the fourth class (filtered and settled) would be of 
little or no value. 

“It is further apparent that the reason for the relatively higher 
impurities in the oils renovated by centrifuging is due to the 
higher fine dirt content in this class of renovated oil. After full 
discussion, the joint sub-committee was of the opinion that the 
presence of fine dirt in the oil is detrimental and that its per- 
missible quantity, therefore, should be limited. It was the con- 
sensus of opinion at the meeting that the presence of colloidal 
material in an oil used with waste for journal lubrication is ob- 
jectionable for the reason that the finely divided material gets 
into the fibres of the waste and retards capillary feeding of the 
oil to the journal. 

“It is not the desire or the intent of the joint sub-committee, 
however, to set the limits for the allowable impurities in accepta- 
ble renovated oil so low that they may not be realized with 
present mechanical equipment (centrifugal separators, etc.) now 
available and owned by a number of railroads. It is felt that 
the limits set can be met with mechanical equipment available 
when properly operated and controlled.” 

The recommendations of the joint sub-committee and the pro- 
posed’ specification M-904-36 were reviewed by the Committee 
on Specifications for Materials at a meeting held May 24 and 25, 
1938. Certain changes in wording were approved by the com- 
mittee as a whole, and the proposed specifications were changed 
accordingly by the joint sub-committee chairman. The proposed 
specification, M-904-38, was submitted with the report. 

The discussion in the meeting of the Specifications Committee 
developed a minority opposition to full approval of the proposed 
specifications. This minority, representing railroads using me- 
chanical process of renovating, were not agreeable to acceptance 
of limits set up for items (4) tarry matter, and (5) insoluble 
impurities (dirt), shown in Section 5 of the specifications. 

A discussion of the points in question in this specification, is 
given in the following excerpt from the minutes of the Specifi- 
cation Committee: 

“Discussion developed that all were in agreement with the 
specification, except in respect to limits shown for items (3) 
water; (4) tarry matter; (5) insoluble impurities (dirt), as set 
up in Paragraph 5, Section II—Properties and Tests. Mr. Jack- 
son explained to the committee that the limits as set up in this 
specification were based on results of tests on samples of re- 
claimed packing and oil submitted by various members and, 
while it was true the results of certain samples from certain 
roads did not comply with the limits set up, his sub-committee 
felt that oil conforming to the proposed specification require- 
ments represented an oil of desirable properties. The discussion 
brought out further that, apparently to meet these requirements 
in renovating the oil, chemical treatment would be involved. 
Messrs, Zeleny and Staib cited the results of centrifuging, which 
would not conform to the proposed limits for tarry matter and 
insoluble impurities, and they were in doubt as to the necessity 
for such low limits for these two items. Mr. Chapman advised 
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that the Santa Fe’s experience in mechanically renovating the 
oil was in accordance with that reported by Mr. Zeleny. 

“The discussion ensuing brought out there was general agree- 
ment that fewer hot boxes apparently occurred in connection 
with the use of renovated oil and packing than in the use of 
new oil and packing—this, in particular, in cases of new brass 
and journal; one explanation being that the insoluble impurities 
acted as a polishing and burnishing agent, bringing about satis- 
factory conditions in respect to avoiding hot boxes. However, 
there was not unanimous agreement, assuming the above took 
place, that undue wear would not occur with continued use of 
the same renovated waste and oil. Messrs. Staib and Zeleny 
stated it was their opinion the chief benefit from renovated waste 
and oil was largely due to freeing and fluffing up the waste 
proper and removing the coarser particles from the oil. 

“Another point emphasized on the part of Mr. Zeleny was the 
fact there is more oil lost due to using chemical means of reno- 
vating than in renovation involving mechanical methods, it being 
reported that, in using chemical methods, the loss was over 15 
per cent more than when renovated by mechanical means, name- 
ly, centrifuging. It was also brought forth that there was a 
higher cost per gallon in case of renovation involving chemical 
treatment as compared with mechanical, but no one present had 
actual figures available. 

“Mr. Bryant brought up the question as to the propriety of 
requiring such a low content for tarry matter and insoluble im- 
purities in the new car oil specification, namely, maximum 0.10 
per cent for each item, if a higher content of these two items 
was to be permitted in reclaimed oil, and that, if these limits 
were broadened in case of the new oil, undoubtedly it could be 
purchased at a cheaper price. To this, Mr. Zeleny replied that 
it costs very little more for the oil refiner working with crude 
oil to keep the tarry matter and insoluble impurities to the low 
figure, whereas it is rather expensive to do the same with used 
oil, and such expense is not warranted. 

“Mr. Jones suggested that valuable information could possibly 
be obtained by a study of results of tests on reclaimed and new 
oil under the same conditions at the Indianapolis testing plant. 
it being his understanding that some tests of this character had 
already been carried out." 

Final recommendations of the Specification Committee are 
that the present specification be continued in effect, and that the 
proposed specification M-904 be circularized among the members 
of the Association as information, with the request that study 
be given the application of the proposed requirements during the 
coming year; also that the Lubrication Committee be notified of 
this proposal, and later arrangements be made for a joint. meet- 
ing to discuss the matter as a whole and attempt to reconcile the 
differences involved. 


` Proposed Specifications M-910-38. Renovated 
Journal-Box Waste and Packing 


This specification was covered in the report of May 12, 1938, 
of the joint sub-committee on Specifications for Lubrication Ma- 
terials, and an excerpt from this report is given above. 

The proposed specification is intended to replace requirements 
for renovated packing, included as part of Rule 66, in the Code 
of Rules Governing the Condition of, and Repairs to Freight and 
Passenger Cars for Interchange of Traffic, the requirements in 
Rule 66 having been drafted in the Association standard specifi- 
cation form. The proposed specification M-910-38 was included 
as part of this report. 

In case of adoption of Specification M-910-38, revision should 
be made in Sections 4 to 8. inclusive, of Rule 66, page 127, 1937 
Revised Code of Rules. A proposed draft of such changes was 
included in the report. Since methods of analysis are made part 
of the new Specification M-910-38, Methods for Analysis of Re- 
claimed Waste, Section L of the Manual, page L 35-B, 1937, 
should be withdrawn, if and when Specification M-910-38 is 
adopted. 

The Committee on Specifications for Materials has considered 
this new specification, M-910-38, and other recommendations per- 
taining thereto, and this Committee's recommendation is that the 
present requirements be maintained and that this proposed speci- 
fication also be circularized among the members of the Associa- 
tion as information, with request that study be given the appli- 
cation of the proposed specification requirements during the com- 
ing year; also the Lubrication Committee to be notified of this 
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proposal, and later arrangements be made for a joint meeting to 
discuss the matter as a whole, and attempt to reconcile any dif- 
ferences involved. 


Specification for Brushes 


The Purchases and Stores Division has suggested the desir- 
ability of developing uniform specifications for brushes. A sub- 
committee is now working on this matter. 


Recommendations 


The committee recommended that the above revisions in speci- 
fications, with the exception of those outlined in the case of 
specifications for lubrication materials, be approved for sub- 
mission to letter ballot. 

The report was signed by T. D. Sedwick (chairman), engineer 
of tests, Chicago, Rock Island & Pacific; E. E. Chapman (vice- 
chairman), mechanical assistant, Atchison, Topeka & Santa Fe; 
F. Zeleny, engineer of tests, Chicago, Burlington & Quincy; H. 
G. Burnham, engineer of tests, Northern Pacific; C. B. Bryant, 
engineer of tests, Southern; H. G. Miller, engineer of tests, Chi- 
cago, Milwaukee, St. Paul & Pacific; H. P. Hass, engineer of 
tests, New York, New Haven & Hartford; J. R. Jackson, engi- 
neer of tests, Missouri Pacific; J. W. Hergenhan, assistant en- 
gineer, test department, New York Central, and L. B. Jones, 
engineer of tests, Pennsylvania. 

The report was approved and recommendations of the commit- 
tee ordered submitted to letter ballot. 


Report of 
Arbitration Committee 


With the approval of the Operating-Transportation Division, 
no extension in effective date beyond January 1, 1939, is recom- 
mended for requirement in Paragraph (a-8) of Rule 3, pro- 
hibiting acceptance of cars in interchange bearing advertise- 
ments of any shipper, consignee or product. 

With the approval of the General Committee and the Com- 
mittee on Tank Cars, the members and all tank-car owners were 
notified on November 22, 1937, that effective date of Paragraph 
(t-8) of Rule 3, prohibiting the acceptance in interchange of 
tank cars having head block-anchorage on and after January 1, 
1939, would not be further extended. Your committee so recom- 
mendis. 

The Committee on Couplers and Draft Gears, in its report 
last year, recommended that requirement be included in Rule 3 
to prohibit the use of all 5-in. by 5-in. and all former standard 
5-in. by 7-in. shank couplers (except type D), effective January 
1, 1942, in order to reduce the number of pull-outs and to gain 
the advantage of the increased strength of the standard coupler. 
Your committee concurs and recommends such requirements to 
be incorporated in Section (c) of the rule. 

A time limit (January 1, 1943) is recommended for inclusion 
in Paragraph (t-10) of Rule 3, within which all tank cars re- 
quiring metal placard holders must be so equipped. 

Modification of Rules 3, 18 and 104 is recommended in con- 
nection with adoption of specification for secondhand couplers 
by letter ballot last year, which are in accord with suggestions 
contained in the 1937 report of the Committee on Couplers and 
Draft Gears. Upon recommendation by the same committee, a 
further revision of Rule 18 is proposed, extending the present 
6%4-in. condemning limit for horizontally inclined cracks in 
knuckle wall back of knuckle tail, to 7% in., with prohibition 
that coupler bodies so condemned must not be reclaimed by 
welding. 

A car owner desiring to effect betterments or change the 
standard of individual parts of his cars, such as wheels, brake 
beams, etc., is confronted with the problem of removing service- 
able parts for the purpose of making the new application. A 
new paragraph is recommended under Rule 16, to permit stencil- 
ing of cars for the new standard prior to application, so that 
during the transition period foreign lines may renew in kind or 
substitute the new standard as the individual parts become de- 
fective. 

Another economy measure is recommended in Rule 17, to 
permit the substitution of one type of non-approved draft gear 
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for another type of non-approved gear, as correct repairs, pro- 
viding the gear applied conforms with the one removed as to 
sill spacing and coupler pocket limits. 

Due to a number of accidents caused by failure of old L- and 


T-section cast-steel side frames, with the concurrence of the . 


General Committee and Committee on Car Construction, revi- 


sion of Rules 3, 19 and 23 have been recommended for submis- 


sion to letter ballot, to prohibit welding of any description on 
such side frames or the application of such welded side frames 
to foreign cars. 

All recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the committee and, where 
approved, changes have been recommended. The detail recom- 
mendations are as follows: 


Freight-Car Rules 
Rute 2 


The committee recommends that third paragraph of Section 
(b) of this rule be modified as follows: 

Proposed form—Any leaky tank car, regardless of commodity 
carried, shall have stenciled on both sides, in letters three inches 
in size, adjacent to the car number, the words “Leaky tank. Do 
not load until repaired," (etc.—no other changes). 

Reason—To clarify the intent that this requirement applies to 
all classes of leaky tank cars. 


Rute 3 


The committee recommends that the effective dates for various 
requirements in the present rule, as listed below, now set at 
January 1, 1939, be extended to January 1, 1940: 

Section (b), Paragraph (7)—Metal badge plate showing di- 
mensions of brake levers. 

Section (b), Paragraph (8)—Bottom-rod and brake-beam 
safety supports. 

Section (b), Paragraph (9)—Braking power 

Section (r), Paragraph (3)—Hatch covers to be secured by 
hinges. 

Also, that the effective date of Paragraph (17) of Section (t) 
of this rule, requiring that plugs in tanks of tank cars must be 
of the solid type, now set at August 1, 1938, be extended to 
August 1, 1939, with proviso that no further extension beyond 
the latter date will be granted. 

Reason—The present situation justifies these extensions. The 
requirement for solid type plugs in tanks of tank cars was in- 
corporated in the 1938 Code as a safety measure, to comply 
with revised I.C.C. Specification 103, and extension of effective 
date beyond August 1, 1939, would not be justified. 

The committee recommends that no further extension beyond 
January 1, 1939, be granted for effective date of requirement 
appearing in Paragraph (8) of Section (a) of this rule, pro- 
hibiting the acceptance of cars in interchange bearing advertise- 
ments of any shipper, consignee or product. 

Reason—Sufficient time has elapsed to permit compliance with 
this requirement. This recommendation has the approval of the 
Operating-Transportation Division. 

The committee recommends that no further extension beyond 
January 1, 1939, be granted for effective date of Paragraph (8) 
of Section (t) of this rule, prohibiting the acceptance in inter- 
change of tank cars having head-block anchorage. 

Reason— This requirement has been in the rules for a number 
of years and sufficient time has elapsed to permit compliance 
therewith and that no further extension of effective date is 
justified. 

The committee recommends that second paragraph of Section 
(a) of this rule be modified and a new note added, as follows: 

Proposed Form—(a-2) Air brakes, location of retaining valves 
in accordance with A.A.R. Standard, required on all cars built 
new or rebuilt on or after August 1, 1933. In interchange. 

Note—It is recommended that when cars built new or rebuilt 
prior to August 1, 1933, receive Class I general repairs, retaining 
valves be located in accordance with A.A.R. Standard. 

Reason—Sufficient time has elapsed to make this provision a 
general interchange requirement. Note added to expedite the 


use of the standard location on cars built prior to August 1, 
1933. 
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The committee recommends that third paragraph of Section 
(a) of this rule be modified as follows: 

Proposed Form—(a-3) Air brakes, including centrifugal dirt 
collector, in addition to above details, required on all cars built 
new or rebuilt on or after August 1, 1929. In interchange. 

Reason—Sufficient time has elapsed to make this provision a 
general interchange requirement. 

The committee recommends that fifth paragraph of Section 
(a) of this rule be eliminated. 

Reason—Rules 19 and 60 cover. 

The committee recommends that fourth paragraph of Section 
(b) of this rule be modified as follows: 

Proposed Form—(b-4) Brake beams on all cars built new on 
or after September 1, 1909, and on all cars rebuilt on or after 
July 1, 1928, must be hung from the trucks. Im interchange. 

Reason—Sufficient time has elapsed to make this provision a 
general interchange requirement. 

The committee recommends that fifth paragraph of Section 
(b) of this rule be modified as follows: 

Proposed Form—(b-5) Brake-beam hangers and brake-beam 
hanger pins conforming to A.A.R. Recommended Practice, or 
equivalent in strength, required on all cars built new or rebuilt 
on or after January 1, 1930. In interchange. 

Reason—Suffiient time has elapsed to make this provision a 
general interchange requirement. 

The committee recommends that seventh paragraph of Section 
(b) of this rule be modified as follows: 

Proposed Form—(b-7) Brake levers: Metal badge plate meet- 
ing A.A.R. requirements and fastened to underframe in an ac- 
cessible location, Preferably near air-brake cylinder and on the 
same side of car, showing dimensions of brake levers standard ` 
to car, required on all cars built new or rebuilt on or after 
August 1, 1929. Effective January 1, 1940, the foregoing re- 
quirement will also apply to all cars. From owners. 

Reason—To facilitate checking of rods and levers. 

The committee recommends that new eleventh and twelfth 
paragraphs be added to Section (c) of this rule and included in 
the next supplement, to read as follows: 

Proposed Form—(c-11) Couplers, former standard or tempo- 
rary standard having 5-in. by 5-in. shanks, prohibited, effective 
January 1, 1940, on all cars. From owners. 

(c-12) Couplers, former standard (except type D) or tem- 
porary standard having 5-in. by 7-in. shanks, prohibited, effective 
January 1, 1942, on all cars. From owners. 

Reason—As recommended by the Committee on Couplers and 
Draft Gears. 

The committee recommends that first and second paragraphs 
of Section (f) of this rule be combined and modified to read 
as follows: 

Proposed Form—(f-1) Flat cars must be equipped with stake 
pockets 4 in. wide by 5 in. deep and have the side stake pockets 
spaced minimum 2 ft. and maximum 4 ft. Im interchange. 

Note.—A tolerance of % in. in either dimension of the stake 
pocket is permissible on flat cars built prior to July 1, 1928. 

(f-2) Vacant. 

Reason—To shorten and simplify the rule, as dates are now 
unnecessary. Sufficient time has elapsed to make this provision 
a general interchange requirement. 

The committee recommends that first paragraph of Section 
(h) of this rule be modified as follows: 

Proposed Form—(h-1) Handbrake arrangement must be effi- 
cient on all cars. On all cars built new or rebuilt between March 
1, 1925, and January 1, 1937, the braking power shall conform 
to the standard adopted in 1924, or car equipped with geared 
hand brake complying with the requirements of the A.A.R. 
Specifications for Geared Hand Brakes. In interchange. 

Reason—To eliminate confliction with Paragraph (h-3). 

The committee recommends that second paragraph of Section 
(3) of this rule be eliminated in the next supplement. 

Reason—As directed by the General Committee. 

The committee recommends the addition of a note to fourth 
paragraph of Section (r) of this rule, as follows: 

Proposed Form—(r-4) Refrigerator cars, ventilated type, 
built new or rebuilt on or after January 1, 1935, must have 
hatch plugs secured by hinges. From owners. 

Note.—It is recommended that when ventilated type refrigera- 
tor cars built new or rebuilt prior to January 1, 1935, receive 
Class I general repairs, hatch plugs be secured by hinges. 
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Reason—To expedite the use of hinged hatch plugs on cars 
built prior to January 1, 1935. 

The committee recommends the addition of a note to fifth 
paragraph of Section (r) of this rule, as follows: 

Proposed Form—(r-5) Receptacle for accommodation of de- 
fect, information and joint evidence cards, in accordance with 
A.A.R. Recommended Practice Specification, required on all 
cars built new or rebuilt on or after January 1, 1937. From 
owners. 

Note—It is recommended that when cars built new or rebuilt 
prior to January 1, 1937, receive Class I general repairs, defect 
card receptacle as described above be applied. 

Reason—To expedite the use of defect-card receptacles on 
cars built prior to January 1, 1937. 

The committee recommends that next to last sentence in third 
paragraph of Section (s) of this rule, reading “Cars built prior 
to 1895 may be stenciled ‘built prior to 1895’ or bear badge plate 
giving this information,” be eliminated. 

Reason—It is conservative to conclude there are no cars in 
interchange service built prior to 1895. 

The committee recommends that third paragraph of Section 
(t) of this rule be modified, effective August 1, 1938, as follows: 

Proposed Form—(t-3) Truck side frames, cast-steel, second- 
hand, must not be substituted for any other side frames (cast- 
steel, pressed or structural steel or arch bar type) unless en- 
tirely free from cracks, fractures, excessive wear, excessive cor- 
rosion, or porosity, or welds not performed and marked strictly 
in accordance with Rule 23. Secondhand side frames of older 
designs, such as those having T- or L-section compression or 
tension members, must be confined to owner's equipment and 
then only when such frames have been removed from same 
owner's equipment, or for replacements in kind on foreign cars, 
and providing further that such iruck frames have not been 
welded. 

Reason—To prohibit application of welded L- and T-types of 
side frames, as a safety measure, as recommended by the Gen- 
eral and Car Construction Committees.  . 

-The committee recommends that tenth paragraph of Section 
(t) of this rule be modified as follows: 

Proposed Form—(t-10) Tank cars: Permanent metal holders 
designed to provide for secure attachment, easy application, re- 
moval, or reversal of the placards prescribed by the Interstate 
Commerce Commission Regulations for application to tank cars, 
required on all new cars, on new underírames to which tanks 
are applied, on all cars receiving general repairs on or after 
January 1, 1932, and on all cars after January 1, 1943, except 
cars used exclusively for the transportation of non-inflammable, 
non-corrosive, non-poisonous and non-dangerous commodities for 
which the I.C.C. Regulations do not require placards. From 
owners. 

Reason—A reasonable time limit should be established within 
which all tank cars requiring metal placard holders must be so 
equipped. 

The committee recommends that second paragraph of Section 
(u) of this rule be modified as follows: 

Proposed Form—(u-2) Underframe, etc.: No car of all-wood 
construction (now defined as Class F under Rule 112) will be 
accepted. In interchange. 

Reason—Sufficient time has elapsed to make this provision a 
general interchange requirement. 


Rute 4 


The committee recommends that present note following Sec- 
tion (d) of this rule be modified and a new second note added, 
effective August 1, 1938, as follows: 

Proposed Form—(d) Other house cars—When sheathing is 
split or broken, or when raked into tongue. 

Note I—It is understood that adjoining raked sheathing if not 
split or broken will not be cardable unless raked into tongue, 
except that on refrigerator cars sheathing raked to bottom of 
bead but not into tongue will also be cardable if it adjoins 
sheathing raked into tongue, broken or split. 

Note 2—Special type hopper cars having permanent fixed roofs 
(A.A.R. Class LO) shall be considered as house cars in so far 
as defect carding under this rule is concerned. 

Reason—To more clearly define cardable raked wood sheathing 
and specifically classify the Class LO hopper car for defect card- 
ing purposes. 
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Rute 5 


The committee recommends that second paragraph of this rule 
be modified, effective August 1, 1938, as follows: 

Proposed Form—To justify bill, repairs authorized by defect 
card must be made within two years from date of first receipt 
of car on home line, except wrong repairs, which must be cor- 
rected within nine months from date of first receipt of car on 
home line. However, if wrong repairs of brake hangers, bolts 
in place of rivets, or wrong size bolts or pins, are not cor- 
rected within nine months from date of first receipt of car on 
home line, or not corrected on any line within one year from 
date of such wrong repairs, counterbill for correcting same is 
prohibited. 

Reason—To clarify the intent that the requirement applies to 
correction of wrong repairs by foreign lines as well as by car 
owner. Car owner should absorb expense of correction after 
these details have given the specified length of service. 


Rue 7 


The committee recommends that fourth paragraph of Section 
(2) of this rule be modified to read as follows: 

The actual weight of forgings, structural or pressed-steel 
shapes and weight and kind of castings must be shown on origi- 
nal record in space provided, except where weight of same is 
accurately determined by definite description or where arbitrary 
weight is specified in Rule 101 tables. 

Reason—Unnecessary to record actual weights in such cases. 


Rute 9 


The committee recommends that sixth item in this rule be 
modified as follows : 

Proposed Form—Brake shoe keys, applied —“K-34" (indicat- 
ing 1934 A.A.R. Standard) must be shown to justify charge. 

Reason—To simplify the writing of billing repair cards. 


Rute 16 


The committee recommends that a new third paragraph be 
added to this rule (present third paragraph to be relocated as 
new fourth paragraph), to read as follows: 

When effecting betterments or in application of new standards, 
a car owner may stencil car “New Std." (new standard) for any 
part of car (such as wheels, brake beams, etc.) while making 
partial change or without making any change. During the 
transition period handling line has the option of applying parts 
in kind or substituting the new standard. However, when such 
new standard details are removed account defective, they must 
be renewed in kind or with permissible substitutes. 

Reason—To permit application of betterments or new stan- 
dards as individual parts become defective. 


Rute 17 


The committee recommends that first paragraph of Section 
(c) of this rule be modified as follows: 

Proposed Form—(c-1) In replacing couplers, 93-in. butt may 
be substituted for 634-in. butt when used with A.A.R. standard 
yoke in substitution for non-A.A.R. standard yoke. 

Reason—Present wording technically prohibits substitutions 
which Section (c-2) permits as correct. 

The committee recommends that fourth paragraph of Section 
(c) of this rule be modified and Interpretation No. 24 elimi- 
nated, as follows: 

Proposed Form—(c-4) Equipment markings (for couplers, 
draft gears, etc.) are not required; however, the rules do not 
prohibit application of such markings by car owner. If car 
bears previous markings for couplers, in the event of first ap- 
plication of D or E type coupler; or if A.A.R. approved draft 
gear is applied in place of non-approved or obsolete type of draft 
gear, and car bears previous markings for latter gears; such 
markings must be changed to correspond with coupler or draft 
gear applied (for the particular end, A or B, or both ends, as 
the case may be) for which a charge of % hour may be made. 
In event of failure of repairing line to correct markings under 
such circumstances, defect card shall be issued for 14 hour 
labor to cover. ` 

(Inter. 24) Vacant. 

Reason—To protect car owner in such cases. 
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The committee recommends that Section (d) of this rule be 
modified as follows: E 

Proposed Form—(d) Bolts substituted for rivets, where rivets 
are the standard of the car, are considered as improper repairs, 
except where used in securing ladders, ladder treads, handholds, 
sill steps and uncoupling-lever brackets, exclusive of the tank, 
or metal jacket on tank, of tank cars, also for securing coupler 
and draft gear supports on tank cars; bolts should not be used 
for securing safety appliances on the tank or metal jacket of 
tank. (Etc., no other change). 

Reason—To clarify the intent. 

The committee recommends that a new fifth note be added to 
Section (e) of this rule and included in the next supplement, 
to read as follows: 

Note 5—In the absence of stenciling to indicate type of brake 
beam standard to car, the majority class of beams under car will 
be considered as the standard to the car, or if two beams under 
car are of on? capacity and two of another capacity, the heavier 
type beam will be considered as the standard to the car. 

Reason—As a guide to repairing line when renewing brake 
beams. 

The committee recommends that a new sixth note be added 
to Section (e) of this rule and included in the next supplement, 
to read as follows: 

Note 6—Brake beams having more than one class number cast 
on strut shall be classified under the lowest class marking for 
charge and credit purposes. 

Reason—Conflicting class number markings on brake beams 
are not contemplated under the A.A.R. specifications. 

The committee recommends that fifth paragraph of Section 
(i) of this rule be modified as follows: 

Proposed Form—(i-5) Where one type of non-approved fric- 
tion draft gear is substituted for another type of non-approved 
gear, defect card is not required if the gear applied conforms 
to the one removed as to sill spacing and coupler-pocket limits; 
but if it does not so conform, defect card must be issued for 
labor and material of correcting. 

Reason—It appears to be unnecessary labor and expense to 
remove one type of serviceable non-approved draft gear in order 
to replace it with another non-approved type, where sill spacing 
and coupler pocket limits properly conform. 

The committee recommends that Section (k) of this rule be 
modified, effective August 1, 1938, as follows: 

Proposed Form—(k) Extra heavy pipe fittings may be sub- 
stituted for single-weight type, or vice versa, as correct repairs, 
and charge based on type of fittings applied, except for hand 
rails on tank cars where charge must be confined to single-weight 
pipe and pipe fittings if standard to car. 

Reason—It is felt that single-weight pipe and fittings for hand 
rails on tank cars are a proper exception to this requirement. 


Rute 18 


The committee recommends that this rule be modified, effec- 
tive August 1, 1938, to read as follows (bracketed "Owner 
Responsible") ! 

Rule 18. Gage Limits For and Methods of Gaging Couplers. 

(a) Worn Limit —Repairs (Without Removing Coupler From 
Car). 

(1) Couplers, types D and E, with distance between point of 
knuckle and guard arm exceeding 559g in. as measured by gage 
(Fig. A, present Rule 18), must have the defective part or parts 
renewed to bring coupler within required gage of 51% in. as meas- 
sred by gage (Fig. B, present Rule 18). If coupler is out of 
gage. the body must not be renewed unless the application of 
secondhand, reconditioned or new knuckle, lock and pin, any or 
all, will not bring it within the required gage of 5% in. 

(2) Couplers, other than types D and E (M. C. B.-1904 con- 
tour), with distance between point of knuckle and guard arm 
exceeding 514 in., measured perpendicularly to guard arm (Fig. 
B, present Rule 18), must have the defective part or parts re- 
newed to bring coupler within required gage of 5% in. 

Note.—The 5%-in. limit referred to should not be confused 
with the 47£-in. limit applicable to reclamation of knuckles as 
covered on pages 479-506 of the 1932 Mechanical Division Pro- 
ceedings and referred to in Rule 23. 

(b) Application—Secondhand or Reconditioned Couplers. 

(1) Coupler bodies, types D and E, secondhand or recondi- 
tioned, whether applied separately or as part of a complete sec- 
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ondhand coupler. regardless of any new, reused, reconditioned, 
or other secondhand parts (knuckle, lock and pin, any or all): 
Distance from point of knuckle to guard arm must not exceed 
5 in. as measured by gage. [Fig. B, present Rule 18, Fig. 1 in 
this report.—Editor.] 

(2) In the application of secondhand or reconditioned coupler 
bodies or complete coupler, the shank shall be not less than 21 in. 
in length from striking horn to crest of worn surface of butt, 
nor less than 3% in. from pulling (rear) surface of horizontal 
key slot to crest of worn surface of butt, established with parallel 


Use of Gage 
The coupler contour is condemned when 
the gage canbe passedvertically through 
the contour in position shown and with 
Points "A*and "B" contacting guardarm 


Fig. 1—Gage for measuring distance from point of kriuckle to guard arm 


§ Stee: Plate 
Hardened 


straight edges; otherwise, such body shall be charged at scrap 
value. (See Fig. D, present Rule 18.) Coupler bodies having 
such minimum dimensions shall not be removed from cars for 
these defects alone, but if removed for other reasons and are 
otherwise in serviceable condition same shall be credited at sec- 
ondhand value, with no allowance for expense of reclamation. 

(c) Coupler Bodies—Removal from Foreign Cars. 

Coupler bodies. Types D and E, with cracks in knuckle side 
wall back of knuckle tail, shall not be removed from foreign 
cars, unless 

(1) Such crack extends beyond an area 3 in. above and 3 in. 
below the horizontal center line of knuckle side wall and 7% in. 
back of front edge of knuckle side wall. When crack extends 
beyond this area, the coupler body is condemned and must not 
be reclaimed by welding. [This area is shown shaded in Fig. C 
of the Report on Couplers and Draft Gears.—Editor.] 

(2) Section is broken out within this prescribed area whose 
greatest dimension exceeds three inches. 

Reason—As recommended by the Committee on Couplers and 
Draft Gears and to harmonize with Specification for Secondhand 
Couplers adopted by letter ballot. 


Rute 19 


The committee recommends that item reading “Pressed steel 
journal boxes, except when replaced in kind”, be eliminated from 
this rule (which specifies material that must not be used in 
making repairs to foreign cars), effective August 1, 1938. 

Reason—To conform with change in Paragraph (j-2) of Rule 3. 

The committee recommends that a new item be added to this 
rule, effective August 1, 1938, to read as follows: 

Cast-steel truck side frames having ‘T’- or ‘L’-section compres- 
sion or tension members, which have been welded. 

Reason—To prohibit the application of such welded side frames 
to foreign cars, as recommended by the General and Car Con- 
struction Committees. 

The committee recommends that a new item be added to this 
rule, effective August 1, 1938, to read as follows: 

Cast-iron wheels below nominal weight or having no cast 
weight. 

Reason—To be consistent with other prohibitions and har- 
monize with Rule 83. 


Rute 22 


The committee recommends that sentence “Draft timbers must 
not be spliced”, be eliminated from first paragraph of this rule, 
account obsolete construction. ; 


Rute 23 


The committee recommends the addition of a new item to 
Section II of this rule, which is headed “Welding cracks or frac- 
tures (by autogenous or other method) will not be permitted on 
the following”, effective August 1, 1938, to read as follows: 
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Cast-steel truck side frames having ‘T’- or 'L'-section compres- 
sion or tension members. 

The committee recommends modification of seventh item and 
the addition of a new eleventh item under Section III of this 
rule, which is headed "Building up worn surfaces will be per- 
missible on the following", effective August 1, 1938, as follows: 

Proposed Form—tTruck sides, bolsters and column castings, 
other than truck sides having T- or L-section compression or ten- 
sion members. : 

No welding of any kind, or building up of worn surfaces, is 
permitted on cast-steel truck side frames having T- or L-section 
compression or tension members. i 

The committee recommends modification of second item under 
Section IV of this rule, which is headed “Welding cracks or 
fractures will be permitted on the following”, effective August 1, 
1938, as follows : 

Proposed Form—*Cast-steel truck sides, bolsters and transoms, 
other than truck sides having T- or L-section compression or ten- 
sion members. 

Reason—To prohibit welding of L- and T-types of side frames, 
as a safety measure, as recommended by the General and Car 
Construction Committees. 

Note—Figure 5 of this rule, illustrating welds made in journal 
box of 'T'-section truck side frame, will be revised to show the 
*U'-section side frame. 


Rute 32 


The committee recommends that a new last paragraph be 
added to this rule, effective August 1, 1938, to read as follows: 

11. Domage to containers on container cars will be subject to 
the same rules as the carrying car where damage occurs at same 
time and is associated with handling- or delivering-line damage 
to the cor. However, containers missing from cars in interchange 
are not cordable. In the case of exterior fire damage to a con- 
tainer where no evidence of same appears on the car, tf handling 
line has knowledge of same occurring while in its possession, it 
should assume responsibility. 

Reason—To provide protection for containers of container cars. 


Rute 49 


The committee recommends that last sentence of Paragraph 
(a) of this rule be modified as follows: 

Proposed Form—Where receptacle is used, same should be 
in accordance with A. A. R. Recommended Practice specification, 
applied one per car, preferably located as follows, or as near cen- 
ter of car as possible but not more than 24 in. from side sill, to 
provide easy access and conserve time in transportation yards: 
However, in no case should it be located more than 5 ft. 6 in. 
from top of rail. 

Reason—To provide for more uniform location of receptacle. 

The committee recommends that note following third para- 
graph of Section (a) of this rule be modified as follows: 

Proposed Form—Note—Suitable receptacle referred to above 
may not be intially applied to or relocated on foreign cars ex- 
cept with consent of car owner. 

Reason—To clarify the intent and authorize renewal in kind 
where standard to car. 

The committee recommends that Paragraph (c) of this rule 
be modified as follows: 

Proposed Form—(c) All-steel and steel sheathed refrigerator 
cars not equipped with cardboards for special explosive and other 
placards, as required by the I. C. C. Same to be located on side 
doors and both ends of car. This requirement also applies to 
ends of box and refrigerator cars having metal ends and wooden 
sides. (On refrigerator cars, they shall be located adjacent to 
side doors but must not be concealed when doors are in open 
position.) Size not to be less than 16 by 24 in. 

Reason—As required by the I. C. C. Regulations when such 
cars are used for the transportation of explosives and other dan- 
gerous articles. 


Rute 59 


The committee recommends that last paragraph of this rule be 
modified by the addition of italicized portion below, and new in- 
terpretation added, to read as follows: 

Missing steam-heat hose or air signal hose, complete, also 
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missing end steam valves and metallic steam connectors, where 
cars are stenciled that they are so equipped. 

(nter. 3) Q.—Where elbow or other pipe fitting ts used in 
place of the end steam valve (on car stenciled for the latter), 
is this a delivering line defect in interchange on basis of missing 
end steam valve, or is it considered as wrong repairs for which 
only the road applying is responsible to car owner? 

A.—In such case it should be considered as delivering line de- 
fect in interchange on basis of missing end steam valve. 

Reason—To protect car owner where cars are stenciled for 
these items. 


Rute 64 


The committee recommends that note following this rule be 
modified in the next supplement, as follows: 

Proposed Form—Note—It will be understood that the above 
provision also applies when such bolts are renewed. Joint evi- 
dence as per Rule 12 must be used to establish claim of wrong 
repairs. 

Reason—To clarify the intent as to handling of such cases. 


Rute 76 


The committee recommends that this rule be modified to read 
as follows, changes from the present rule being italicized : 

Rule 76. Tread worn hollow—cast-iron and one-wear cast-steel 
wheels: If the tread is worn so that projection on under side of 
gage does not come in contact with tread of wheel (see Fig. 
4-D). See paragraph 110 and Fig. 92 in Wheel and Axle Man- 
ual. 


Tread worn hollow—wrought-steel and multiple-wear cast-steel 
wheels: If height of flange is 1% in. or over, as measured with 
standard steel-wheel gage (see Fig. 128 in Wheel and Axle 
Manual), or approved equivalent. 

Reason—Gage shown in Figure 128 in the Wheel and Axle 
Manual is not applicable to the one-wear cast-steel wheel, but is 
applicable to multiple-wear cast-steel wheels; as recommended 
by the Committee on Wheels. 


Rute 82 


The committee recommends that first paragraph of this rule 
be modified to refer to remount limits a, b, c and d, and that a 
new paragraph (d) be added to read as follows: 

(d) Rim broken: Cast-iron or cast-steel wheels removed from 
service account condition of axle or mate wheel, shall be classed 
as scrap if width of tread, measured from flange at a point $6 in. 
above tread, is more than 31⁄4 in. but not more than 334 in. and 
the fracture inclines outwardly. 

Reason—Wheels having such defect should not be remounted, 
as recommended by the Committee on Wheels. 


Rute 86 


The committee recommends that second and third paragraphs 
of Section (b) and last paragraph of Section (d) of this rule 
be eliminated. 

Reason—Account obsolete. Rule 3 requires A. A. R. Standard 
axles on all cars in interchange. 


Rute 87 


The committee recommends that third sentence in Paragraph 
(a) of this rule be modified, effective August 1, 1938, as follows : 

Proposed Form —However, if wrong repairs of brake hangers, 
bolts in place of rivets, or wrong size bolts or pins, are not cor- 
rected within nine months from date of first receipt of car on 
home line, or not corrected on any line within one year from 
date of such wrong repairs, counterbill for Correcting same is 
prohibited. 

Reason—To harmonize with changes in Rules 5 and 94. 


Rute 88 


The committee recommends that first paragraph of this rule 
be modified as follows: 

Proposed Form—Rule 88. In order that repairs of owner's 
defects may be expedited as fully as possible, foreign or private 
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line cars may be repaired by the handling line by using material 
from their own stock instead of ordering from owner special 
material not specified in last paragraph of Rule 122, in which 
event the repairing line must issue its defect card for the labor 
only of correcting such improper repairs, and defect card should 
be so marked; except as otherwise provided in Rule 17, and $n 
cases where the following substitutions are made defect card 
must be issued for material and labor of correcting, regardless 
of responsibility for the repairs: 
Reason—Account change in Rule 17, Paragraph (i-5). 


Rute 94 


The committee recommends that second sentence of first para- 
graph of this rule be modified, effective August 1, 1938, as fol- 
lows: 

Proposed Form—However, if wrong repairs of brake hangers, 
bolts in place of rivets, or wrong size bolts or pins, are not cor- 
rected within nine months from date of first receipt of car on 
home line, or not corrected on any line within one year from 
date of such wrong repairs, counterbill for correcting same is 
prohibited. 

Reason—To harmonize with changes in Rules 5 and 87. 


Rute 98 


The committee recommends that first paragraph of Section 
(c) of this rule be eliminated. 

Reason—Obsolete. Rule 3 requires A.A.R. Standard axles 
on all cars in interchange. 

The committee recommends that reference in fifth paragraph 
of Section (c) of this rule to Rule 70 (c), be modified to refer 
pou 70 (c), 73 (a) and 83," to harmonize with the latter 
rules. 


Rute 101 


The committee recommends that note preceding Item 69 of 
this rule be modified, effective August 1, 1938, as follows: 

Proposed Form—Note—The following prices for extra-heavy 
pipe fittings may be charged, regardless of kind of fittings re- 
moved, except for hand rails on tank cars where charge must be 
confined to single-weight fittings if standard to car. 

Reason—Account change in Section (k) of Rule 17. 

The committee recommends that Items 201, 202 and 203, which 
specify prices for non-A.A.R. axles, be eliminated, account abso- 
lete. Rule 3 requires A.A.R. Standard axles on all cars in 
interchange. 

The committee recommends that a new third note be added 
following Item 213 of this rule, effective August 1, 1938, to 
read as follows: 

Note 3—Brake beams having more than one class number cast 
on strut shall be classified under the lowest class marking for 
charge and credit purposes. 

Reason—Conflicting class number markings on brake beams 
are not contemplated under the A.A.R. specifications. 

The committee recommends that second sentence of Friction 
Draít Gear Note, preceding Item 250 of this rule, be eliminated. 

Reason—Account changes in Rules 17 and 88. 


Rute 104 


The committee recommends that Sections (a), (b), (e), (f) 
and (1) of this rule be modified, effective August 1, 1938, as 
follows : 

Proposed Form—(a) (1) Secondhand A.A.R. type E couplers 
of rigid, swivel or radial design, shall be charged and credited 
at 75 per cent of value new. Credit shall be allowed for all 
parts of such couplers. 

(2) Secondhand A.A.R. type D couplers of rigid, swivel or 
radial design, shall be charged and credited at 60 per cent of 
value new (except that the swivel yoke, butt casting and pin or 
radial butt casting, shall be charged and credited at 75 per cent 
of value new). Credit shall be allowed for all parts of such 
couplers. 

(3) Secondhand former standard or temporary standard cou- 
plers or parts of same shall be charged and credited at 30 per cent 
of value new. Etc. 
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(b) Secondhand swivel yokes, butt castings and pins or radial 
butt castings; also, secondhand cast-steel yokes of other types 
having 2454-in. pocket spacing and secondhand two-key forged 
yokes having 2454-in. pocket spacing, designed for 1U-in. by 6-in. 
horizontal cross keys; shall be charged and credited at 75 per 
cent of value new. 

(e) (Eliminate.) 

(f) In the case of missing material under Rule 95, and per- 
missible substitutions are made per Rule 17, car owner may be 
charged or credited with any difference between value of new 
or secondhand material applied and the secondhand value of 
missing material. Etc. 

(1) (7) Coupler yokes, except as provided in Section (b). 

Reason—To adjust secondhand allowance for older types of 
coupler commensurate with the expense of reclamation, as rec- 
ommended by the Committee on Couplers and Draft Gears. 


Rute 107 


The committee recommends that the wording of Item 243 of 
this rule be modified as follows: 

Proposed Form—243.  Stenciling car or altering stenciling, to 
show A.A.R. type D or E coupler applied or approved draft 
gear applied, per car, net. 

Reason—Account change in Rule 17. 


Rute 108 


The committee recommends that the following item be added 
to Section (a) of this rule, effective August 1, 1938:  Turn- 
buckles, tightened (other than body truss rods). 

Reason—It is felt no charge should be permitted for this 
operation. 


Rute 112 


The committee recommends that seventh paragraph of Section 
B of this rule be modified as follows: 

Proposed Form—(B-7) A steel superstructure frame house or 
open-top car (Class B) is a steel underframe car having side- 
sill members, top side members, uprights and diagonal upright 
braces, all steel and all riveted ot welded together. 

Reason—To more clearly define this type of car and indicate 
its application to certain classes of open-top cars as well as 
house cars. 


Passenger Car Rules 
Rute 4 


The committee recommends that the effective date of second 
paragraph of this rule, with reference to equipping all-steel or 
steel-underframe cars with cardboards or suitable receptacle for 
the accommodation of defect and joint evidence cards, now set 
at January 1, 1939, be extended to January 1, 1940. 

Reason—The present situation justifies this extension. 


Rue 7 


The committee recommends that Paragraph (4) of Section (f) 
of this rule be modified to read as follows, changes from the 
present rules being in italics: 

(f-4) Tread worn hollow—cast-iron and one-wear cast-steel 
wheels: If the tread is worn so that projection on under side 
of gage does not come in contact with tread of wheel. (See 
Fig. 4-D of freight code). 

Tread worn hollow—wrought-steel and multiple-wear cast- 
steel wheels: If height of flange is 1% in. or over, as measured 
with standard steel-wheel gage (see Fig. 128 in Wheel and Axle 
Manual), or approved equivalent. 

Reason—Gage shown in Fig. 128 in the Wheel and Axle Man- 
ual is not applicable to the one-wear cast-steel wheel, but is ap- 
plicable to multiple-wear cast-steel wheels; as recommended by 
the Committee on Wheels. 

The committee recommends that Paragraph (1-a) of Section 
(h) of this rule be modified, effective August 1, 1938, as follows: 

Proposed Form—(a) Such crack extends beyond the shaded 
area shown in Figure D of Freight Rule 18 (3 in. above and 3 
in. below the horizontal center line of knuckle side wall and 
714 in. back of front edge of knuckle side wall). When crack 
extends beyond the shaded area, the coupler body is condemned 
and must not be reclaimed by welding. | 
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Reason—To harmonize with change in Freight Rule 18, as 
recommended by the Committee on Couplers and Draft Gears. 


Rute 8 


The committee recommends that a new Item 17 be added to 
Section (a) of this rule (Delivering line defects), to read as 
follows: 

(17) Raked sheathing to be cardable if raked to extent shown 
in Freight Rule 4 for refrigerator cars. 

Reason—It is felt the same limits as provided in Freight Rule 4 
should apply for carding raked sheathing on passenger equipment 
cars. 


Rute 15 


The committee recommends that a new third paragraph be 
added to this rule, to read as follows: 

In replacing generator belts or brake shoes on foreign cars, 
new material must be used to justify bill. 

Reason—It is felt new material should be applied in such cases 
to warrant charges versus car owner. 


Rute 18 


The committee recommends that this rule be modified, effec- 
tive August 1, 1938, as follows: 

Proposed Form—Rule 18. Settlement for passenger equipment 
cars destroyed shall be based on cost of reproduction in kind at 
date of destruction. Depreciation shall be computed at 3 per 
cent per annum (straight depreciation basis) from date orig- 
inally built, except that depreciation on that portion of the cost 
charged to capital account for air conditioning system on cars 
so equipped shall be computed at 5 per cent per annum from 
date of installation. Depreciation shall not exceed 80 per cent 
of reproduction cost. 

Note.—In cases where air-conditioning system was installed 
coincident with construction of car, the amount charged to capi- 
tal account for such installation may be estimated. 

. Reason—To provide an equitable settlement basis for the de- 
tail specified. 

The report was signed by W. H. Flynn (chairman), general 
superintendent motive power and rolling stock, New York Cen- 
tral; J. P. Morris (vice-chairman), Atchison, Topeka & Santa 
Fe; J. A. Deppe, superintendent car department, Chicago, Mil- 
waukee, St. Paul & Pacific; L. Richardson, mechanical assistant 
to vice-president and general manager, Boston & Maine; M. F. 
Covert, general superintendent equipment, General American 
Transportation Corp.; G. E. McCoy, assistant general superin- 
tendent car equipment, Canadian National; A. E. Smith, vice- 
president, Union Tank Car Company; R. G. Bennett, general 
superintendent motive power, Pennsylvania. 

The report was adopted. 


S. P. Streamline 
4-8-4 Locomotives 


(Continued from page 246) 
walls and reduced hub diameter. They are fitted with 
the Locomotive Finished Material Company’s bronze 
packing rings. 

The valve-chamber bushings and bull rings are of 
Hunt-Spiller gun iron and the valves are fitted with 
Hunt-Spiller duplex sectional valve packing rings. 

Both lots of locomotives are equipped with the Alco 
power reverse gear. On the later locomotives, however, 
the increase in the diameter of the driving wheels re- 
quired that the reverse shaft be located back of the link, 
whereas in the earlier locomotives it was located directly 
over the front drivers in front of the link. 

In other respects the running gear and motion work 
are essentially the same on both lots of locomotives. 
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The rods and valve motion have Alemite-fitted grease 
cups and the guides are lubricated from the force-feed 
cylinder lubricators. 

The streamlining of these locomotives is simple and 
effective. It consists essentially in a skyline casing over 
the top of the boiler within which are concealed the steam 
dome, sand box, safety valve and turrets. The front 
end has been changed relatively little from conventional 


Partial List of Equipment and Materials on the Second 
Lot of Southern Pacific 4-8-4 Type Locomotives 


Bed castingi engine and trailer 
o; 


trucks; xpok driving wheels General Steel Castings Corp., Eddy- 

stone, Pa. 

Tirei Giwekexeek dereat disa has Standard Steel Works Co., Burnham, 
a. 

Lateral cushioning device ....... American Locomotive Co., New York 

Driving-box cellar .............. Franklin Railway Supply Co., Inc., 
New York 

Coupler pocket ................. National Malleable and Steel Castings 
Co., Cleveland, Ohio 

Radial buffer .................. Franklin Railway Supply Co., Inc., 
New York 


Throttle, multiple ............... 


American Locomotive Co., New York 
Superheater; steam dryer ........ 


Superheater Company, New York 


Injectors and injector checks; 
safety valves ...........005 Nathan Manufacturing Co., New York 

Feedwater heater ............... Worthington Pump Machinery 
Corp., Harrison, N. J. 

Speed recorder ................ Valve Pilot Corporation, New York 

Steam gage ............ cee eee Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 

Air brakes sorciers rriena ies Westinghouse Air Brake Company, 
Wilmerding, Pa. 

Steam heat .................... Vapor Car Heating Co., Inc., Chicago 

Water gage ........... enn Nathan Manufacturing Co., New York 

Whistle, steam ..........esseeee Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 

Whistle, pneumatic ............. The Leslie Co., Lyndhurst, N. M ` 

Bell ringer ................LL.s. Transportation Devices Corp., India- 
napolis, Ind. 

Sander ossei a EE Viloco Railway Equipment Co., Chi- 
cago 

Dynamo and headlights ......... Pyle-National Co., Chicago 

Staybolt iron ............. sese Ister Iron Works, Dover, N. L 

Staybolis ici eines ce ltem Flannery Bolt Co., Bridgeville, Pa 

Smokebox hinge ................ The Okadee Company, Chicago 


Valve-chamber bushings and bull . 
PINGS Li sis eer Ce ves bee's Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 

Piston-rod and valve-stem packing Paxton-Mitchell Co., Omaha, Neb. 

Reverse gear ..............eeee American Locomotive Co., New York 

Lubrication Nathan Manufacturing Co., New York 

Lima Locomotive Works, Lima, Ohio 

Alemite Div. Stewart-Warner Corp., 
Chicago 

Frankin: ailway Supply Co, New 


Flexible joints, McLaughlin 


or! 
Tank valve 512.5: hie neo en Crane Co., Chicago 
Tender: 

Frame 2... etes General Steel Castings Corp., Eddy- 


stone, Pa. 
Trucks, truck side frames and 
XeS ls ee rec Ee Buckeve Steel Castings Co., Columbus, 


hio 


Clasp brake .................. American Steel Foundries, Chicago 
heels Locros da sah cree Edgewater Steel Co., Pittsburgh, Pa. 
Draft géàr me eros W. H. Miner, Inc., Chicago 


design beyond the fairing the headlight casing into the 
center of the smokebox door. The pilot is covered, and 
from the sides of the pilot, sweeping in a broad curve 
over the sides of the steam chest, is a deep skirt which 
extends along the side of the locomotive below the run- 
ning board to the cab. The remainder of the effect has 
largely been obtained by the use of red and yellow colors 
with striping in aluminum. The air compressors are 
mounted on the side of the boiler and the bell is placed 
below the smokebox, from which it is supported. 


The Tenders 


The tenders of the two orders of locomotives are of 
the same capacity, carrying 6,010 gallons of fuel oil and 
22,000 gallons of water. They are rectangular in form 
and are built up on General Steel Castings water-bottom 
underframes. The trucks are the Buckeye six-wheel 
type with 7-in. by 14-in. journals. 

The locomotives are fitted with the No. SET brake 
equipment and the HSC train brake, and have both steam 
and pneumatic whistles. 


Railway Mechanical Engineer 
JULY, 1938 


EDITORIALS 


Progress in 
Freight Car Construction 


When some basic development in science or an im- 
provement in an art removes certain limitations from 
which the designer has never before been free there 
is a natural tendency for him to give free reign to 
his imagination in counting up all of the useful possi- 
bilities which may come from the application of a new 
material or a new process or a new method. His 
visualization of the possibilities is almost sure to in- 
clude some extremes of application, the true economic 
value of which can only be determined by the most 
careful study. Indeed actual trial and experience is 
usually essential before the boundaries of the true field 
for the application of the new developments can be 
clearly established. 

The possibilities for the application of new materials 
and new methods in car construction is a case in point. 
At the outset of the availability of the new materials 
of construction which have become available during 
the past few years, they were applied in the construc- 
tion of passenger equipment. The economic objective 
was weight reduction. Nothing which could increase 
the extent of weight reduction in connection with the 
applications of the new materials was overlooked, so 
that the end result might be the maximum obtainable. 
The ultimate costs of some of the extreme measures for 
accomplishing this desirable end, in convenience, in re- 
liability, as well as in dollars and cents, have proved 
too great in practice, however, and the tendency is 
now toward a recession in certain aspects of weight 
reduction. 

Somewhat the same situation has been developing 
with respect to freight cars. Here both new materials 
and an extension of the welding processes into this field 
has led to the same urge to accomplish the maximum 
in weight reduction without regard to the relation of 
weight to other objectives of a balanced design. Some 
excellent work has been done in demonstrating the re- 
markable possibilities both of the new material and of 
the extended application of welding. To accept these 
results, however, without a careful study of all of the 
possible combinations of the old and the new would 
quite possibly result in failure in the ultimate attain- 
ment of that degree of weight saving from which the 
optimum economic result can be attained. 

Real progress is therefore being served by the pro- 
posed program announced by the Car Construction 
Committee in its 1938 report. This involves a co- 
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operative effort of the car builders, the railroads and 
the manufacturers of special equipment for a thor- 
ough study of the comparative possibilities of carbon 
steel of riveted construction, of alloy steel with a com- 
bination of welding and riveting, of alloy steel with the 
riveting reduced to a minimum, and of carbon steel 
with a combination of riveted and welded construction. 
Such a series of studies is bound to be stimulating in 
the practical advancement in the use of the new ma- 
terials and in finding the most practicable combination 
of riveting and welding in car construction. 


The Welding of 
Low-Alloy Steels 


The modern high-strength low-alloy steels have been 
developed to meet specifications calling for 75,000 to 
95,000 Ib. per sq. in. minimum ultimate strength, to- 
gether with ease of fabrication and good weldability. 
The combinations of the alloys in the steels offered by 
the various steel companies differ widely, but each of 
them meets these requirements. It is of importance to 
note that these steels differ from their predecessors in 
that they may be welded without seriously affecting the 
metal next to the weld proper. This result is achieved 
by the use of chromium, manganese or nickel, or some 
combination of these elements with silicon, vanadium, 
molybdenum, phosphorus or copper with carbon at a 
low level. From a fabrication standpoint, it matters 
little which combination is used, providing the alloy 
combination is well balanced and the physical proper- 
ties are attained with carbon at 0.14 per cent or less 
in the 75,000 Ib. per sq. in. grade and 0.22 per cent 
or less in the 95,000 Ib. per sq. in. grade. The alloy 
content of each of the low-alloy steels is sufficiently low 
so that no difficulty is found in welding them because 
the flowing properties and controllability of the weld 
puddle, when using any of the better standard welding 
rods or electrodes, are satisfactory for general-purpose 
welding. 

The problem which must be given the most serious 
consideration involves the air hardening of the steel 
in the zone adjacent to the weld, which hardening may 
be definitely correlated with the carbon content and the 
ultimate strength of the steel. Light-gage steels in the 
0.14 per cent carbon class may be classified as full- 
proof in so far as welding is concerned. However, 
those steels having higher-carbon contents and an ul- 
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timate strength not in excess of 95,000 Ib. per sq. in., 
as well as lower-carbon steels of heavy gage, are also 
being welded satisfactorily when stress relieving is ap- 
plied. A complete study of the problem of welding 
low-alloy steels shows that they can be welded as 
readily as plain carbon steels, providing intelligent 
welding practice is followed and use is made of modern 
welding equipment and improved types of welding rods 
or electrodes. 


What Next? 


An examination of the files of an early English publi- 
cation discloses the following quotation: ‘Yesterday 
morning, when the six o’clock Birmingham train arrived 
at the station in Euston-square, a hare was discovered 
perfectly roasted and nearly consumed in the ash pit 
of the furnace of the steam engine. The animal, it is 
supposed, being alarmed, was driven for refuge into this 
dangerous position.” 

Bearing out the adage that the first story-teller has 
no chance in comparison with the last, this yarn about 
the hare in the English locomotive ash pan is entirely 
out-classed by the well-authenticated fact that, within 
recent months, a streamlined fast passenger train from 
the west arrived at the Chicago terminal with a fish 
in the locomotive headlight. Since fish do not fly, at 
least in the inland territory of the United States, the 
explanation of this phenomenon is thought to be some- 
what as follows: While the train was passing through 
some mountainous country, an eagle must have collided 
with the locomotive headlight, broken the glass and 
deposited its catch, no doubt to the vast disappoint- 
ment of a nest full of hungry eaglets in some mountain 
fastness. 

In view of the two incidences cited, it may well be 
asked—what next in the way of live stock will be picked 
up by some meandering locomotive? 


Diesel-Electrie 
Locomotive Progress 


In its 1938 report the Committee on Locomotive Con- 
struction of the Mechanical Division included statistics 
concerning the use of the Diesel-electric locomotive by 
the railways of the United States and Canada which 
represent facts of sufficient importance to warrant em- 
phasis. The data in the report indicates that since the 
first Diesel-electric was placed in regular service in 1925 
there have been 389 units installed in the 12 succeed- 
ing years, 354, or 91 per cent of which, are in service 
in the switching field and most of the remainder, 27 
out of 35 to be exact, are in high-speed passenger road 
service. 


276 


Like the development in the rail-car field the Diesel- 
electric locomotive has followed a trend toward locomo- 
tive units of higher horsepower as well as engine units 
of increasing horsepower as time has gone by. Up to 
the end of 1929, when a total of only 40 units had 
been installed, 27 of these were equipped with 300-hp. 
engines and 10 units had a total of 600 engine horse- 
power, although some of these latter were undoubtedly 
made up of two 300-hp. engines. The year 1930 was 
the peak year for the installation of 300-hp. engines, 
after which the number of units utilizing this size of 
prime mover gradually decreased until, in 1937, the 
year in which the greatest number of units was in- 
stalled, there was only one 300-hp. unit built. Co- 
incident with the decline in the use of the lower- 
powered units came a steady increase in the use of 
larger units until in the year 1937 of the 155 units in- 
stalled 87 were of 600 horsepower and 42 were of 
900 horsepower and practically all of these 129 loco- 
motives were single-engined units. Sixteen of the 
locomotives installed in 1937 were of a total horsepower 
in excess of 1,000, the maximum being 5,400. Prior to 
1935 no locomotive of this type had been built with 
greater total horsepower than 1,330. During the years 
1935 to 1937, inclusive, the trend to higher engine 
horsepower went up into the range including 1,200 and, 
in one case, 2,000 hp. in a single engine, but, for the 
most part the units installed embodied the use of 600- 
and 900-hp. engines, many of which are supercharged. 
The trend toward the use of multiple-engined locomo- 
tive units is indicated by the fact that all the loco- 
motives of 1,800 hp. and over—a total of 19—embody 
the use of 55 Diesel engines, 43 of which are 900 hp. 
and the remainder are 1,200 hp., except one engine 
unit of 2,000 hp. 

The report referred to indicates that 40 per cent of 
all the locomotive units in service were installed in the 
year 1937 but it is worth while to add to the data 
included in the report the fact that, from the stand- 
point of the number of engine units installed and the 
total engine horsepower, the year 1937 was outstand- 
ing. In that year, and two months of 1938, more Diesel 
engine horsepower was installed in railroad service 
than had been installed in the 12 previous years. A 
chart indicating these installations, year by year, ap- 
peared on page 223 of the June, 1938, Railway Me- 
chanical Engineer. 

The last five years has witnessed the introduction of 
69 per cent of all the Diesel-powered locomotives now 
in service and the experience of the railroads has now 
extended over a sufficient period of time to justify the 
prediction that this form of power has not only found a 
very definite place in the transportation field but that its 
use will continue to expand. The economies in the field 
of switching service are recognized and as additional in- 
stallations are made, particularly on the smaller roads, 
we shall undoubtedly soon reach the point where the 
maximum economies of Diesel-electric operation may 
be realized where the steam switcher has been com- 
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pletely displaced and the cost of maintaining servicing 
facilities not required for Diesel operation can be elim- 
inated. : 

The committee is to be commended for the recom- 
mendation that the association adopt a uniform report 
for collecting statistics on the cost of maintenance and 
operation of Diesel-electric locomotives. Now that this 
type of power has become firmly established in the 
railroad field: it is of the utmost importance that com- 
prehensive and accurate cost figures be developed for 
the benefit of the industry at large. It is of equal im- 
portance that the data be uniform in character. In the 
light of past experience it is to be hoped that the roads 
now operating this type of motive power will cooperate 
with the committee in developing the statistics of oper- 
ation in such a manner that all who are interested will 
recognize that many of the controversial points in such 
statistics have been taken into consideration with a 
view to breaking down the resultant data into sufficient 
detail that it may be related to the varying conditions 
of service. As the use of Diesel-powered equipment 
increases the necessity for accurate data on availability 
and operating costs will become more apparent. 


New Books 


Jics AND Fixtures. By Fred H. Colvin and Lucian L. 
Haas. Published by the McGraw-Hill Book Com- 
pany, Inc., New York. 354 pages, 6 in. by 9 in. 
Price $3.50. 

This third edition of “Jigs and Fixtures” has been 
completely revised. It contains an extract from the 
paper by Prof. J. V. Roe on the economies of jig and 
fixture design, and, included in the standard practice 
from such concerns as the Taft-Peirce Manufacturing 
Company, the Westinghouse Electric & Manufacturing 
Company, and others, are examples of modern die sets 
to show their close relation to jigs and fixtures. Stand- 
ards of jig bushings and of T-slots, tongues and bolts 
are given as well as many new details of various fea- 
tures to assist the designer in producing efficient and 
economical work-holding devices. 


Tests OF STRENGTH PROPERTIES OF CHILLED CAR 
WuHeEELs. A report of an investigation conducted at 
the Engineering Experiment Station, University of 
Illinois, in cooperation with the Association of Manu- 
facturers of Chilled Car Wheels, by R. E. Richart, 
R. L. Brown and P. G. Jones. Published as Bulle- 
tin No. 294 of the Engineering Experiment Station, 
University of Illinois, Urbana, Ill. 67 pages, 6 in. 
by 9 in., paper bound. 

This bulletin reports the results of tests of standard 

A. A. R. single-plate car wheels which were conducted 

along lines used in tests made 15 years ago on double- 

plate wheels, the manufacture of which ceased in 1928; 
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the results of the tests made 15 years ago were re- 
ported in Bulletins Nos. 129, 134 and 135 of the Uni- 
versity of Illinois Engineering Experiment Station. 

The wheels tested in the recent investigation, results 
of which are reported in Bulletin 294, represented the 
four standard sizes of A. A. R. single-plate wheels, with 
some deviations in design and dimensions. Most of 
the wheels were subjected to a series of tests as fol- 
lows: 

Series 1—The first studies included the determina- 
tion of the strains developed at various points in the 
wheel as it was being mounted, or pressed on to a 
steel axle. At intervals, as the mounting progressed, 
observations were made of the mounting pressure and 
of radial and circumferential strains in the wheel hub 
and plate. A study of the effect of specially ground 
wheel seats, and of the repeated mounting and removal 
of wheels was made on part of the wheels. The re- 
sults of these tests are discussed in Chapter IV. 

Series 2—A fter two wheels had been mounted on an 
axle, vertical loads were applied to the journals with 
the wheels supported on 130-Ib. standard rails, much 
as static loads would be applied in service. The in- 
crease in wheel strains over those produced in the 
mounting tests was noted. The loads were applied in 
increments, producing one, two, three, and four times 
the normal permissible wheel load. Strains and deflec- 
tions in the axle were also measured. These tests 
are discussed in Chapter V. 

Series 3—The tests of Series 2 were repeated, with a 
vertical load equal to the normal permissible wheel load, 
and with the addition of inward horizontal flange 
thrusts on each wheel at the point of rail contact. The 
thrusts employed were 25, 50, 75 and 100 per cent of a 
normal axle load (axle load equals two wheel loads). 
The increase in strains and axle deflections was noted. 
The description and results of the tests are given in 
Chapter VI. 

Series 4— The last group of tests involved the re- 
sistance of the wheel rim to loads applied near the 
edge of the rim. "These tests were undertaken in the 
expectation that their results might throw some light 
on the causes of the rather numerous rim failures which 
occur in service on badly-worn wheels. The tests were 
made on standard wheels, on wheels with profiles simu- 
lating a badly-worn tread, on wheels with thickened 
rims and with special plate designs, and on wheels 
which had received special heat treatment. These 
tests were carried to failure of the rims. They are 
described in Chapter VII. 

In comparing freight car wheels of today with those 
of 15 years ago, considerable improvement in the single- 
plate design was found.‘ Wheels of today are better 
in metal, in hardening of tread, and in design. Also, 
different weights of wheel were found to compare well 
in design. In studying the breakage of wheel rims on 
the side away from the flange, thickening the rim, and 
several other small changes indicated the possibility of 
further improvements in lengthening wheel life. 
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THE READER’S PAGE 


Proud of Apprentice 
Training System 


To THE EDITOR: 

In reading the May and June issues of the Railway 
Mechanical Engineer I was particularly interested in the 
difficulties experienced by apprentices on other railroads 
in getting proper training during their apprenticeships. 

I am proud to say that our railroad really trains us 
during our term of apprenticeship, which I, for one, 
deeply appreciate. 

We have a technical training assignment that we are 
required to qualify on every month of our own time and 
we have to pass a monthly test. All of our instruction 
is individual instruction. In this training we are taught 
fundamental subjects, such as reading blue prints, mak- 
ing freehand shop sketches, principles of layout work by 
means of geometrical and mechanical drawing, projec- 
tions, developments, etc., shop arithmetic and shop mea- 
surements. After we finish these subjects we have shop 
practice and layout work in our trade. 

We have a shop training schedule that is followed 
and our foreman rates us every month on our shop work, 
as compared with an average mechanic on the same 
work; also on our interest, initiative, craft skill, safety, 
conduct, etc. 

We have an apprentice club, elect our own officers 
and conduct our own meetings. We meet once a month 
except in July and August. The principal speakers at 
these meetings are supervisory officers from the various 
departments—the operating, transportation, stores and 
mechanical. They tell us the function of their job and 
let us ask questions and discuss it. In this way I feel 
that we learn something about the operation of the other 
departments that go to make up our railroad, in addi- 
tion to learning a trade. 

Frep RoniNsoN, 
Machinist Apprentice, D. & R. G. W. 


Machining Piston-Rod 
Key Slots 


To THE EDITOR: 

I was much interested in an article in the January 
issue on machining the key slot in piston rods and cross- 
heads in which “Foreman” describes a method of doing 
this job on the milling machine. I believe the majority 
of modern shops still do this job on the drill press and 
find that it can be done satisfactorily by this method. 
The method found most convenient is as follows: The 
slot in the crosshead is carefully laid out and the cross- 
head clamped to the tilting table of a radial drill press 
and a line of holes drilled to remove as much metal as 
possible from the slot. The table is tilted to an angle 
of 45 deg. to do this job as the slot is at an angle of 45 
deg. with the wearing surface of the crosshead. When 
it is desired to taper the slot, this may be done by shim- 
ming up one end of the crosshead. A milling cutter or 
a rose bit is then placed in the spindle of the drill press 
and used to cut out the metal left between the row of 
drilled holes. 

To drill the piston rod, the crosshead and piston rod 
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are assembled at the bench and the rod is driven back as 
far as possible into the taper fit of the crosshead, after 
which the outline of the slot in the rod is scribed. The 
rod is then removed from the crosshead and the slot laid 
out with dividers to drill a suitable line of holes. The 
slot is set ahead about 1⁄4 in. to allow sufficient draw and 
clearance, and is laid out on both sides of the rod to 
facilitate setting up on the drill-press table with a com- 
bination square and scale. The rod is clamped on the 
table, the table tilted to give the proper taper to the 
slot, which is drilled clear through, and the metal be- 
tween the holes milled out in the drill press at one set-up. 
MACHINE FOREMAN. 


Another Cause of 
Piston-Rod Failures 


To THE EDITOR: 


I read with a good deal of interest the letter in the 
January issue covering the cause of failures of piston 
rods. I can’t agree with this foreman that most failures 
are caused by the improper machine work done when 
making the keyways for the draw key. 

First, to summarize the draw key and the keyway in 
the rod, I feel that it is important (1) to machine the 
keyway in the rod, at the back wall of the fit, squarely 
in the center of the rod, (2) to locate the keyway the 
proper distance from the back end of the rod to give the 
desired strength, (3) to machine the keyway at this 
point so that it has the proper taper, and (4) to machine 
the key and the keyway to the same taper. As for the 
front end of the keyway, it is necessarily ahead of the 
full width of the key for clearance and the amount of taper 
at this point does not seem so important. I agree that 
the keyway for the desired length should be of uniform 
width and so machined that the possibility of fractures 
starting from undesirable tool marks be held to a mini- 
mum. An important item in the finishing of the keyway 
is to remove the sharp edges of the keyway after machin- 
ing by applying a full-length fillet at both the top and 
bottom of the keyway. 

It has been my experience that although many piston- 
rod failures, have been caused by fatigued metal, the 
majority of such failures are caused by the lack of a full 
bearing between the rod and the crosshead. I have 
seen several methods of making this fit to the crosshead, 
but in my opinion the best method is to ream the cross- 
head fit and then set the lathe, in which the piston rod 
is to be turned, to the exact taper of the reamer. The 
piston-rod fit should be machined so that when just 
snugly applied to the crosshead, the rod will enter the 
crosshead within 14g to % in. of the desired point when 
pulled in with the key. The two parts should then be 
lapped together with moderate grinding compound to 
assure'a bearing over the full length of the fit. Without 
this good bearing the fit is not uniform and an added 
strain is thrown on the rod, which in time will affect 
the weakest part of the rod, that is, the keyway. 

I might add that I agree fully that only the most ex- 
perienced mechanic should be allowed to handle work 
of this type. 

ENGINEHOUSE FOREMAN. 
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Gleanings from the Editor’s Mail 


(The Apprentices Speak) 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Apprentices Hard Hit 


During these days the apprentice does not get a fair deal, in 
most instances not because the company he works for has no 
interest in him, but because during intermittent shop operation 
more attention must be paid to the present and less to the future. 
An apprentice evening school was organized here with consider- 
able interest and success. However, due to a lay-off of long 
duration the school had to be abandoned. 


Stiffen Requirements for Apprentices 


At the present pay scale for railroad apprentices we find at the 
end of four years a boy has probably earned more than the aver- 
age young man earns in the four years following his graduation 
from high school. The point I am trying to stress is this. The 
railroad companies could afford to be more careful in their re- 
quirements for new apprentices. A boy should be required to 
have a fair knowledge of algebra and geometry, as well as 
machine drawing experience. For each six months of progress 
on his apprenticeship, a boy should be required to pass a mech- 
anical examination on various types of machine work, charac- 
teristics of various kinds of metal in regard to machinability, 
etc., as well as locomotive technicalities. In the event a boy fails 
to pass these exams he, as well as the company, would benefit 
by his discharge from service, because no man can master a pro- 
fession to which he is unsuited. Under this system a man, after 
completing his apprenticeship, may truthfully say, “I am a 
machinist.” 


Photo by Thomas T. Taber 
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Observations of Special Apprentice 


I feel as though I am very fortunate in that I am being trained 
in a line of work that enables me to do nearly everything of a 
mechanical nature, although working for this particular road 
seems to have its bad points also. There is lacking a feeling of 
security, which is caused by frequent shut-downs, and not know- 
ing when or how long we will work; also due to seniority rules, 
whereby a great number of men are laid off due to lack of 
money to repair motive power. There is no place for the regular 
apprentice when he has served his time, which at present extends 
well into six years. There must be some solution. 


Special Apprentice Makes Suggestions 


We “specials” are sent around to different shops on the sys- 
tem to get a speaking acquaintance with as much of the mech- 
anical department as possible inside of three years, working on 
a definite schedule of so much time here and so much there. 
This is all supposed to lead us into supervisory positions, start- 
ing as gang foreman on completion of the time—provided there 
are openings for us. We are sent into a shop to spend one or 
two days with a machinist on one job, and then a day or so 
on another job—nothing like enough time to really learn the 
job, but just enough to know that there is such a thing. We 
are rarely given any opportunity to get acquainted with the prob- 
lems of the supervisors, which is really the thing we are ex- 
pected to learn, or at least expected to practice later. I see no 
reason why we shouldn’t spend a great part of our time, at least, 
with some definite responsibility as acting assistant gang fore- 
men. It would be a much greater incentive to learn the business 
than just standing around half the time, not knowing enough 
to help a man, and feeling generally useless. They tell us our 
time of usefulness will come later, but surely it would do no 
harm to hurry it up a bit. 


Servicing Union Pacific "Forty- 
Niner” at Green River, Wyoming 
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High Spots in 


Railway Affairs... 


D 


Business Trends 


Freight car loadings are considered to be 
one of the best measures of business con- 
ditions. The Railway Age insists that on 
this basis a change in the trend of general 
business from downward to upward began 
early in May and loadings up to the latest 
reports since that time support this view. 
"Freight loadings," says the Railway Age, 
"have acted since April much as they did 
in September, 1932, when they afforded 
first evidence that the bottom of the de- 
pression had been passed. Like the im- 
provement then, the improvement occurring 
now cannot logically or honestly be attrib- 
uted to an increase of government lending 
and spending. But suppose it continues and 
the Washington propagandists of lending 
and spending attribute it to their program 
and get away with it? This will encourage 
the already widespread and dangerous be- 
lief among the people and even among 
business men that huge government spend- 
ing is good for business and the people." 


Utopia! 


“I have noted with pleasure,” writes one 
of the readers of this page, "that the 
Railway Mechanical Engineer has recently 
devoted some space to the political and 
economic aspects of the railroad situation, 
but I wonder if your arguments can do 
much to reverse the present trend. Some 
of the more obstreperous groups of rail- 
road employees have more faith in the 
infallibility of certain labor newspapers 
than most churchgoers have in the Holy 
Bible. Many of the readers of these news- 
papers have been so affected by the inces- 
sant harping on watered stock, etc., that 
no power on earth could produce an argu- 
ment convincing enough to cause any mod- 
ification of their convictions. They seem 
to think that if the present situation can 
be continued long enough, it will inevitably 
result in government ownership and oper- 
ation, which is their idea of Utopia. What 
a rude awakening the brotherhoods are 
going to have some day!” 


Government Ownership?—No! 


Fortune, in its July issue, published its 
Quarterly Survey: XIII. One of the ques- 
tions asked in the survey was, “Do you 
think government should take over the 
railroads?” “Yes,” replied 25.7 per cent, 
a slightly lower percentage than in a sim- 
ilar questionnaire published in January, 
1936, eighteen months ago. “No,” said 
52.8 per cent, as compared to 51.8 per 
cent in January, 1936. The percentage 
which “don’t know” was the same in both 
questionnaires, 21.5 per cent. "Now, as 
before," says Fortune, "sentiment against 
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government ownership runs through every 
economic level, with decisive majorities of 
those having opinions, and by geography 
there is only one part of the country that 
favors it—the Pacific Coast, which also 
was found to be the most in favor of 
greater power for federal government, as 
against state government." 


Congress and the Railroads 


Congress having failed to enact any con- 
structive legislation for the relief of the 
railroads, the Administration apparently is 
now resting its hopes on a general business 
revival that it anticipates will result from 
its pump priming activities during the sum- 
mer and fall months. If the railroads fail 
to find some measure of relief in this way, 
there is some talk of the possibility of 
calling a special session of Congress in 
the fall. Naturally, in the face of a hotly 
contested election, such a move would not 
be welcomed by most of the legislators. It 
might insure quick action, however, since 
the members would be keen to get back 
home as quickly as possible. Hurried de- 
cisions under such circumstances might 
make the situation worse, rather than bet- 
ter. The House Committee on Interstate 
and Foreign Commerce has appointed a 
subcommittee to study the desirability of 
legislation to reorganize transportation and 
co-ordinate regulation as between competi- 
tive agencies. The Senate Committee on 
Interstate Commerce has not appointed 
such a committee, but Chairman Wheeler's 
subcommittee, of which much was ex- 
pected during the early part of this year, 
may be inspired to turn its attention to a 
legislative program which will really be 
helpful in improving the railway situation. 
On the basis of its past accomplishments, 
however, this may be expecting entirely 
too much. 


We Wonder! 


We are all sympathetic with the desire 
to raise still higher the living standards 
in this country, even though they are now 
far beyond those of any other country in 
the world. But you can't divide what you 
haven't got, and in the effort to spread the 
national income more evenly, something 
somewhere has gone seriously wrong, and 
there is now far less income to divide than 
there should be. We have ample national 
resources and the plant and personnel to 
make and distribute the products that are 
in demand to meet the necessities, com- 
fort and convenience of our people, but 
these facilities are either lying idle or are 
being utilized to only a small part of their 
capacity. According to the Department of 
Commerce, the estimated national income 


of the United States in 1937 was very 
nearly 70 billion dollars; in 1929 it was 
8034 billion dollars. In view of what has 
transpired following previous depressions, 
it should have increased to at least 90 bil- 
lion dollars in 1938. Even the most opti- 
mistic predictions, however, do not place 
it above 60 billions—a shortage of 30 bil- 
lions, or enough to pay off a substantial 
part of the national debt. Samuel 0. 
Dunn, editor of the Railway Age, in an 
address at Owosso, Mich, on May 23. 
pointed out that “you cannot have a large 
national income unless you have constantly 
going on a large investment of capital. It 
is capital that employs labor, and if you 
keep capital from working, it will not em- 
ploy labor.” Economists seem pretty well 
agreed that the many attacks which have 
been made on capital are largely responsi- 
ble for the present state of affairs. Locks 
like cutting off the nose to spite the face! 


Spirit of the Dark Ages 


Railroad labor leaders, flushed with victory 
in bluffing Congress to a standstill, take 
credit for blocking the passage of the bill 
to liberalize the requirements of the Re- 
construction Finance Corporation in lend- 
ing money to the railroads, so that under 
the present abnormal economic conditions 
they might avoid receiverships. These 
leaders not only deliberately refused to go 
along with the railroads, unless the latter 
withdrew from their effort to reduce rail- 
way wages, but brought pressure upon 
Congress and the Administration to pre- 
vent the law being enacted; this in spite 
of the fact that under the Railroad Labor 
Act, wage reductions can only be made 
under slow and orderly processes, in which 
the workers are amply protected at every 
turn. As a result, with rates maintained 
at too low a level by the Interstate Com- 
merce Commission and with no construc- 
tive or remedial legislation enacted at thc 
last session of Congress, and little pick-up 
in general business, the railroads must con- 
tinue to struggle along and neglect activi- 
ties which would have called men back 
from their furloughs, or would have added 
to the small working time and earnings of 
others. Meanwhile, the men at the top of 
the seniority lists in the operating services 
march on undismayed by the plight of their 
less fortunate fellows, refusing to give up 
even a little of their advantage; yes, more 
than this, they unblushingly exerted all the 
power they had to embarrass the railroad: 
and force them to greater extremities, even 
though it meant pushing their less fortunate 
fellows back down into the pit of unem- 
ployment. This statement is made in spite 
of the fact that the railroad labor leader 
spokesman insists that opposition to the 
bill was withdrawn near the close of the 
session. It was too late then to do good. 
(Turn to next left-hand page) 
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Purchases and Stores Com- 
mittees Meet 


In lieu of its convention, the Purchases 
and Stores Division, A. A. R., will hold a 
meeting of its General and Advisory com- 
mittees at the Palmer House, Chicago, on 
Wednesday, July 13, to consider the reports 
prepared by its committees, and to pass 
upon their release. 


S. A. L. Locomotive Runs 20,049 
Miles in a Month 


Locomotive No. 249 of the Seaboard Air 
Line ran 20,049 miles during January, ac- 
cording to E. H. Roy, superintendent of 
motive power. During the month, the loco- 
motive, one of the road’s latest “Mountain” 
types, was at work pulling the Orange 
Blossom Special, limited train between 
New York and Florida, daily between 
Hermitage, Va., and Baldwin, Fla. 


Stoker Order Postponed 


THE Interstate Commerce Commission 
has postponed from July 1 to October 1 
the effective date of its order in the auto- 
matic stoker case. This action was taken 
after attorneys for 179 railroads filed 
suits in the federal district court at Cleve- 
land, Ohio, on June 14, seeking to restrain 
an Interstate Commerce Commission order 
requiring installation of automatic stokers 
on all coal-burning locomotives. The 
order, issued last December, required that 
20 per cent of the locomotives be equip- 
ped with stokers by July 1 and another 20 
per cent each year thereafter. 


B. & O. Places Diesels on N. Y.- 
Capital Runs ' 


Tue Royal Blue and the Columbian, 
streamlined trains of the Baltimore & Ohio, 
making round-trips daily between New 
York and Washington, D. C., are now 
operated by 3,600 hp. Diesel-electric loco- 
motives. The extension of Diesel power 
to regular service on these trains was ef- 
fected with the recent delivery to the B 
& O. of two new locomotives from the La- 
Grange, Ill., plant of Electro-Motive Cor- 
poration. They are alike in every way to 
-the four predecessors that were assigned 
some months ago to the Capitol Limited 
and the National Limited. 


New German Diesel-Electric 
Embodies New Features 


Tue German State Railways is experi- 
menting with a new type of Diesel-electric 
train which rests upon springs fitted di- 
rectly to the floor of the body frame and 
in which the Diesel engines and genera- 
tors are installed in the protruding part 
of the front car, where, it is claimed, they 
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are subject to a minimum of shocks. The 
train, which consists of three cars having 
a total length of 70 meters (229.6 ít.) 
has a dead weight of 113 metric tons, 
develops an average speed of 160 km.p.h. 
(99 m.p.h.) and can accommodate 100 
passengers, according to consular reports. 
It differs from the conventional type of 
Diesel-electric train in that its two 600- 
hp. Diesel engines and their respective 
generators are carried in the forward part 
of the leading car and do not rest directly 
on the main trucks, as is customary in 
European practice. Furthermore the train 
rests on its main springs at the floor of 
the body frame instead of through the 
trucks. These springs are of a specially- 
designed transverse type and: aid resistance 
against lateral movements in passage 
around curves. 


B. & O. “Covered Wagon? Top 
Box Cars 


Tue Baltimore & Ohio has recently as- 
signed 100 new type covered wagon-top 
box cars to its two fast merchandise trains 
No. 117 and 118, running overnight be- 
tween New York and Pittsburgh, Pa. The 
new cars replace conventional type express 
cars formerly used in this service, releas- 
ing them for use elsewhere on the road. 
The chief reason for installation of the 
new cars, officers state, is the advantage of 
greater shipping space which this type 
of box car affords, since the loading area 
of each exceeds that of the conventional 
type by 919 cu. ft. 


Equipment Depreciation Rates 


EQuiPMENT depreciation rates for 14 
railroads, including the Missouri Pacific, 
the Chicago & Eastern Illinois and the 
Wheeling & Lake Erie, are prescribed by 
the Interstate Commerce Commission in a 
new series of sub-orders and modifications 
of previous sub-orders in No. 15100, De- 
preciation Charges of Steam Railroad 
Companies. The composite, percentages, 
which are not prescribed rates, range from 
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3.35 per cent for the Tonopah & Goldfield 
to 15.82 per cent for the Okolona, Hous- 
ton & Calhoun City. 

The Missouri Pacific's composite per- 
centage of 3.71 per cent is derived from 
the fellowing prescribed rates: Steam loco- 
motives, 3.47 per cent; other locomotives, 
3.93 per cent; freight-train cars, 3.97 per 
cent; passenger-train cars, 3 per cent; 
floating equipment (leased), 2.91 per cent; 
work equipment, 3.65 per cent; work equip- 
ment (leased), 4.7 per cent; miscellaneous 
equipment, 10.98 per cent. The composite 
percentage for the C. & E. I. is 3.6 per 
cent, derived from prescribed rates as fol- 
lows: Steam locomotives, 3.5 per cent; 
other locomotives, 4.85 per cent; freight- 
train cars, 3.54 per cent; passenger-train 
cars, 3.66 per cent; floating equipment, 
4.78 per cent; work equipment, 5.27 per 
cent; miscellaneous equipment, 25 per cent. 
The W. & L. E. composite percentage is 
3.71 per cent with prescribed rates as fol- 
lows: Steam locomotives, 3.60 per cent; 
freight-train cars, 3.72 per cent; passen- 
ger-train cars, 4.39 per cent; work equip- 
ment, 3.47 per cent; miscellaneous equip- 
ment, 15.65 per cent. 


N. Y. R. R. Club Outing 


Some 850 railroad and supply men at- 
tended the annual outing of the New York 
Railroad Club on June 9 at the Westches- 
ter Country Club, Rye, N. Y. Golf and 
other games and diversions consumed the 
major part of the day while a banquet 
constituted the evening program. There 
were 382 entries in the various golf tourna- 
ments and 479 rounds of golf were played. 
The H. H. Vreeland trophy, for the first 
time since the inauguration of golf tourna- 
ments by the club in 1920, was captured by 
a team of railroad men who this time 
wrested it from railroad supply repre- 
sentatives. The winning team, which 
played a score of 322, included Harry 
Nunn, West Springfield, Mass.; R. Wain- 
right, New York; F. W. Felde, Jackson, 
Mich.; W. J. Sasso, Cleveland, Ohio, all 

(Continued on next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the June Issue 


Locomotive ORDERS 


Company No. of Locos. Type of Loco. Builder 
Seaboard Air Line........... 9 1,800-hp. Diesel-elec. Electro-Motive Corp. 
Locomotive INQUIRIES 
Malahat Logging Co.......... 1 Oil-burming loco. — ...........eeeeeeee eene 
FreicHt-Car ORDERS 
Road No. of Cars Type of Car Builder 
Bethlehem Mines Corp........ 7 Air-dump Austin-Western Road Machinery Co. 
Lehigh & New England....... 50 70-ton hopper-bottom! American Car and Foundry Co. 
U. $ Navy Dept., Bureau of 
Supplies and Accounts...... 3 Flat Haffner-Thrall Car Co. 
1 Box American Car and Foundry Co. 
2 Tank American Car and Foundry Co. 
U. S. Sugar Corp............ 20 30-ton cane Magor Car Corp. 
PasseNcER-CAR ORDERS 
Road No. of Cars Type of Car Builder 
Canadian National ........... 5 Mail and express Canadian Car and Foundry Co. 


1 These are to be special-body, hatchway.roof, hopper-bottom steel cars for bulk-cement loading. 
Inquiry for this equipment was reported in the February issue of the Radway Mechanical Engineer. 
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LIMA LOCOMOTIVE WORKS 


On March 21st, 1938 the “Daylight”, of 
the Southern Pacific Railway Company, 
celebrated its first birthday. On the 
same day it claimed the record of “The 
world's most heavily patronized one- 
section, long-distance daily train." 


During this first year of operation, the 
north and south bound trains between 
Los Angeles and San Francisco carried 
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a total of 253,573 passengers, an average 
of 695 passengers each day. 


This record clearly shows the increas- 
ing public demand for comfortable, 
high-speed streamlined trains; trains 
that, like the “Daylight”, are powered 
by steam locomotives capable of cover- 


_ing their route quickly, comfortably 


and economically. 
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of whom are connected with the New 
York Central system. The winner of the 
Daniel M. Brady cup was E. D. Searle 
of the American Arch Company, who 
played a gross score of 78 and net of 72. 

C. A. Gill, general manager of the Read- 
ing and president of the club, presided at 
the banquet. 


R. R. Retirement Board 
Issues Regulations 


Tne Railroad Retirement Board has pre- 
scribed “Regulations Under the Railroad 
Retirement Act of 1937,” effective as of 
June 1, 1938, which supersede all previous 
regulations. The following matters are 
governed by the regulations: Definitions, 
employers, employees, employment relation, 
employee representative, eligibility for an 
annuity, execution and filing of an applica- 
tion, annuity beginning date, relinquishment 
-of rights, definition and creditability of 
service, definition and creditability of com- 
pensation, computation of an annuity, elec- 
tions of joint and survivor annuities, pay- 
ments at death, payments of benefits of 
$500 or less, pensions, reports, information, 
hearings and witnesses, recovery of erro- 
neous payments, appeals within the Board, 
and applicability of 1935 or 1937 Act. 


Machinists’ Union 50 Years Old 


Tue International Association of Ma- 
chinists, often called “The War Dogs of 
the Labor Movement,” reaches its 50th 
year of existence this year, according to 
a short history of the union by A. O. 
Wharton, president of the union, which 
appears in the current Labor Information 
Bulletin of the United States Department 
of Labor. The first meeting of the ma- 
chinists was held on May 5, 1888, by a 
group of ten men in the Atlanta (Ga.) 
shops of the Wilmington, Columbia & 
Augusta under the name of the United 
Machinists & Mechanical Engineers of 
America. This group later became Lodge 
No. 1 of the International Association of 
Machinists. 

The article traces briefly the develop- 
ment and growth of the union, its “liber- 
alization” to meet the changed conditions 
brought about by the use of semi-automatic 
and automatic machinery, its provisions for 
apprentices and its strike record. Mr. 
Wharton also devotes a paragraph to the 
negotiation in 1892 of the first agreement 
ever participated in between a railroad and 
its shop craft employees, which was signed 
by the machinists, boiler-makers, and black- 
smiths with the Union Pacific and the 
Atchison, Topeka & Santa Fe. In 1919 
the machinists also joined the Railway 
Employees department of the American 
Federation of Labor in agreements with 
the United States Railroad Administration. 
Present membership of the union is esti- 
mated to be in excess of 200.000. 


Arch Bar Truck Date 
Extended 
IN a circular sent to all car owners 
under date of June 25, 1938, J. M. Symes, 


vice-president, Association of American 
Railroads, Operations and Maintenance de- 
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partment, announces that the effective date 
of the interchange rule prohibiting the in- 
terchange of cars equipped with arch bar 
trucks has been extended six months. In- 
terchange Rule 3, Sec. (t), Par. (4), in 
the 1938 code, provides that effective July 
1, 1938, cars with arch bar trucks will not 
be accepted from car owners. The Board 
of Directors, in considering this rule, has 
extended the effective date until January 
1, 1939. 

According to a recent statement by J. J. 
Pelley, president of the A. A. R, only 
about two per cent of the total railroad- 
owned cars, which are regarded as suit- 
able for service or worthy of repairs, are 
now equipped with arch-bar trucks. 


Diesel Train Anniversaries 


ANNIVERSARIES of Diesel train perform- 
ance were celebrated by the Chicago & 
North Western-Union Pacific and the Chi- 
cago, Burlington & Quincy on June 20 and 
21. The North Western observed the sec- 
ond anniversary of the Streamliner City 
of Denver, which operates between Chi- 
cago & Denver. The train, on entering the 
Chicago terminal, had completed 1,530,000 
miles and up to the end of April had 
carried 190,000 passengers. 

At 6:07 p. m. on June 21 the eight 
Zephyrs of the Chicago, Burlington & 
Quincy completed the five millionth Zephyr 
mile, which was recorded on a giant odo- 
meter, which had been constructed in the 
Union Station, at Chicago, and which gave 
the figures actually moving into place for 
the five millionth mile. At 6:07 p. m. one 
of the two Denver Zephyrs was near Au- 
rora, Ill, the other near Ft. Morgan, Col. 
One twin Zephyr was near Savanna, Ill., 
and the other near East Winona, Wis. The 
Pioneer Zephyr was leaving Council Bluffs, 
Iowa, the Mark Twain Zephyr was ap- 
proaching Hannibal, Mo., the Ozark State 
Zephyr was near Marshall, Mo., and the 
Sam Houston Zephyr was near Corsicana, 
Tex. The mileage each train contributed 
to the total of 5,000,000 miles is as follows: 
The two Chicago-T win Cities trains, 2,007,- 
743 miles; the two Chicago-Denver trains, 
1,512,549 miles; the Lincoln-Omaha-Kan- 
sas City train, 547,701 miles; the Houston- 
Dallas-Fort Worth train, 353,040 miles; 
the St. Louis-Kansas City train, 308,673 
miles; and the St. Louis-Burlington train, 
270,294 miles. The Zephyr fleet has car- 
ried a total of 1,260,000 passengers. 


La Follette Wants Carriers to 
Modernize—Under Pressure 


Cuarces that railroad equipment is worn 
out and obsolete; that complete replace- 
ment of rolling stock ought to be made 
a national aim,—carried through by gov- 
ernment pressure, if necessary, appear in 
a booklet published by the National Pro- 
gressives of America, the so-called "third 
political party" recently organized by 
Governor "Phil" La Follette of Wiscon- 
sin. The booklet, which outlines the aims 
of the party makes reference to railroad 
modernization as an outstanding example 
of "spending for prosperity." It is pointed 
out that railroad equipment is worn out 
and obsolete; and that the carriers "haul 
from one end of the county to the other 


quantities of dead, unnecessary weight." 
It is then recommended that the carriers 
install "new, light metals, new engines, new 
road beds which would cut the cost oí 
transportation and give the American peo- 
ple tremendously improved service." 

“A government" says the bulletin "that 
saw the problem, and had the courage to 
act, could cut through the red tape in a 
few months. First, require an engineering 
survey (not a bankers', but an engineers') 
to determine what is needed to give our 
country the most efficient transportation 
system in the world. Next, order that it 
be done. Then, a judicial proceeding per- 
mitting the new capital financing it to step 
in ahead of the old bonds. Thus we would 
put three or four billion dollars of idle 
capital to work, create millions of new 
jobs, and when done we would have some- 
thing real to show for our money. This 
would push the old bonds back, and let 
new money go to work. It would not 
destroy the old bonds—they would have 
just what they had before. But in place 
of idle men and idle money we would have 
working money and working men." 


Five More Fusion-Welded 
Tank Cars 


THE Interstate Commerce Commission, 
by Commissioner McManamy, has author- 
ized the General American Transportation 
Corporation to construct five tank cars 
fabricated by fusion-welding for experi- 
mental service in the transportation of 
butyraldehyde. The  report—a supple- 
mental one in No. 3666, In the Matter 
of Regulations for the Transportation of 
Explosives and Other Dangerous Articles 
—states that the application, which was 
approved by the Tank Car Committee and 
Bureau of Explosives Association of 
American Railroads, was the first for 
authority to employ fusion-welded tank 
cars for butyraldehyde; although previous 
decisions have granted applications for 
authority to built a total of 522 such cars 
for experimental service in the transporta- 
tion of “dangerous articles other than ex- 
plosives.” 


Suggests Government Buy 300,000 
Cars to Lease to Roads 


SENATOR Shipstead of Minnesota, on 
June 23, submitted to Public Works Ad- 
ministrator Ickes a plan whereby the gov- 
ernment would place orders immediately 
for at least 300,000 freight cars and sell 
them to the railroads on an installment 
payment plan. Mr. Shipstead estimated 
that the cost of the new cars would be 
$700,000,000 and he suggests that the gov- 
ernment turn them over to the carriers 
under a lease-sale agreement extending over 
a period of some 15 to 20 years, carrying 
interest at the rate of 21⁄4 per cent on the 
deferred balance. Mr. Shipstead described 
the proposal as a “project to sell for scrap 
the 300,000 obsolete freight cars that are 
now nothing but a source of additional out- 
of-pocket cost to the roads and replace 
them with new and modern equipment.” 

On June 24 the Senator talked with the 
President regarding his proposal and re- 
ported that Mr. Roosevelt was favorably 

(Continued on next left-hand page) 
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Due to friction, the temperature of the ordinary driving box varies 
as much as 250° in short periods of time. A wedge set when the 
engine is cool will be either too loose or too tight when the engine 
is running . . . But you can have your wedges correctly adjusted, 
even when running at top-speed. 

The Franklin Automatic Compensator and Snubber adjusts the 
wedges automatically, compensating for expansion and contraction 
and maintaining accurate driving box fit at all times. It also com- 
pensates for wear and provides a spring-held snubbing resistance 
that cushions unusual shocks and maintains correct alignment of 
moving parts. 

Its twin, the Type E-2 Radial Buffer, with its predetermined 
spring-held frictional resistance to slack and oscillation, maintains 


a constant engine-tender relationship. Together they make an easier 


riding locomotive and reduce track, car and locomotive maintenance. 
Radial Buffer Type E-2 


2 S The close tolerances essential to efficient Booster operation call for genuine repair parts made by Franklin. 


impressed with it. At the same time the 
legal department of the Public Works Ad- 
ministration was studying the plan to see 
whether or not that agency could provide 
the financing for the 300,000 cars contem- 
plated in the scheme, and the PWA was 
conferring with the Reconstruction Fin- 
ance Corporation to see whether or not 
that agency would be interested in provid- 
ing the money necessary for the construc- 
tion. 

The Senator said that he had received 
a large amount of corespondence regard- 
ing his plan and that none of the letters 
contained any unfavorable comment. Presi- 
dent Pelley of the Association of American 
Railroads told reporters that he had re- 
ceived a copy of the plan and that the 
A. A. R. railroad presidents who were in 
Washington during the week ended June 25 
attending a monthly directors’ meeting, 
were favorably impressed with the idea. 

The Senator’s plan is based on the ex- 
perience of the Minneapolis & St. Louis. 
According to Senator Shipstead, when 
L. C. Sprague, one of the trustees, took 
over that road in 1935, it was undermain- 
tained. The road had 4,800 obsolete cars 
that had not moved for 15 years. One of 
the first things that Mr. Sprague did, ac- 
cording to the Senator’s statement, was to 
scrap the old cars, and with some of the 
money received by this method, he bought 
75 new freight cars outright. He also 
purchased 402 new freight cars on a 
"rental-lease" plan, similar to the one now 
proposed. These changes enabled the road 
to make substantial savings on the $1 a 
day charged it for the use of “foreign 
cars.” In addition to this, continued 
Senator Shipstead, Mr. Sprague replaced 
the road's wooden passenger cars with 
steel underframe cars and scrapped 50 old 
light locomotives and equipped the heavier 
locomotives with the most modern devices. 


Pennsylvania Authorizes $8,315,- 
000 Equipment Purchases. 


THe Pennsylvania has authorized the 
construction of 1,000 gondola cars, 8 spe- 
cial type cars for freight service and 20 
electric passenger locomotives, at a cost of 
about $8,315,000. An announcement of M. 


Watter K. Dow has been elected vice- 
president of the Alexander Milburn Co., 
Baltimore, Md. 

* 


F. G. Worr has been appointed manager 
of the Railroad Division of the Kenite 
Laboratory, Inc., 83 Murray street, New 
York. 


* 


THE INTERNATIONAL NICKEL COMPANY, 
INc, New York, has established a new 
field office in the Grant building, Pitts- 
burgh, Pa., under the direction of H. V. 
Beasley, who for the past three years has 
been attached to the New York office. 
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W. Clement, president of the railroad, says 
that this work is being undertaken to pro- 
vide additional work for railroad employees 
at the Altoona, Pa., shops, to promote 
greater efficiency in transportation service 
to shippers and passengers and to improve 
the economical operation of the railroad. 
The gondola cars will be 52% ft. long and 
of 70 tons' capacity, while the 8 special 
type freight cars will include 6 well cars 
of 120 tons' capacity and 2 flat cars of 200 
tons' capacity. The 20 locomotives will be 
of the Pennsylvania’s streamlined GG-1 
type, especially designed for high-speed 
electric passenger service between New 
York, Philadelphia, Pa., Baltimore, Md., 
Washington, D. C., and Harrisburg, Pa. 
All of the freight cars and the chassis of 
the locomotives will be built in the rail- 
road’s Altoona shops and this work will 
provide more than 1,000,000 man-hours of 
employment in these shops as well as addi- 
tional employment in the plants of the 
manufacturing companies where the elec- 
trical parts will be made. 


Railroad Labor’s Unemployment 
Bill 

RaiLwav labor's unemployment insur- 
ance bill went through Congress during the 
last days of its session, and was later 
signed by the President, despite the 
Treasury Department's action in trans- 
mitting to House and Senate committees 
the advice it had received from the Bureau 
of the Budget that "the proposed legisla- 
tion would not be in accord with the pro- 
gram of the President." 

The bil contains 17 sections, and re- 
moves from the coverage of the unem- 
ployment insurance acts of the states and 
from Title IX of the Social Security Act 
the employees and employers covered by 
the Railroad Retirement Act of 1937 and 
the Carriers’ Taxing Act of 1937. Thus 
in addition to railroad employees, eligible 
beneficiaries include their union represen- 
tatives, although the latter are required to 
contribute three per cent of their monthly 
salaries up to $300—the same basis upon 
which railroad payrolls are taxed. Rail- 
road employees will make no contribution. 
The Railroad Retirement Board will ad- 


Supply Trade Notes 


F. J. Demarest has been elected presi- 
dent, and H. G. Russell, treasurer and 
general manager, of Greene, Tweed & Co., 
New York. 

* 


H. B. SPAcKMAN, formerly in the steel 
products division of the U. S. Gypsum 
Company, has been elected vice-president 
in charge of sales and advertising of Lyons 
Metal Products, Inc., Aurora, Ill. 


* 


M. FLANAGAN has been appointed south- 
eastern representative of the Superior 
Hand Brake Company, Chicago, with 
headquarters at Richmond, Va. 


minister the unemployment insurance act. 

Qualifications for and the amount oi 
benefits are dependent upon the compensa- 
tion earned by the employee during his 
"base year" which is the last completed 
calender year preceding a "benefit year.” 
Benefits, computed on a daily basis, range 
from $1.75 to $3 per day in accordance 
with the amount earned during the base 
year. The maximum an individual can 
receive during a benefit year is 80 times 
his daily benefit rate, the range thus being 
from $140 to $240. The benefits provided 
are, for most employees and as a whole, 
more liberal than the benefits provided 
under existing state laws. 

Special provisions are made for part- 
time workers and workers whose normal 
work shift extends over two days; in the 
case of the former group, only a day in 
which a part-time worker is normally em- 
ployed may be counted as a day of unem- 
ployment, and in the case of the latter 
group, a 24-hour period is substituted for 
the calender day in counting days of un- 
employment. There are two conditions 
which an employee must meet to qualiíy 
for benefits—he must have earned $150 
during his base year and he must have 
served a waiting period of unemployment 
before unemployment becomes com- 
pensable. Among the disqualifying condi- 
tions are those covering train and engine 
service employees who run up their 
monthly mileages in a comparatively few 
days. These are disqualified for benefits 
with respect to any half-month during 
which they perform 25 per cent of the 
maximum employment allowable to them 
for any calendar month, and with respect 
to any full month in which they perform 
at least 50 per cent of the maximum allow- 
able. Strikers are disqualified if they are 
unemployed as a result of a strike “com- 
menced in violation of the Railway Labor 
Act or in violation of the established rules 
and practices” of labor organizations, un- 
less they “are not participating in or 
financing the strike and do not belong to 
a class of workers any of whom are par- 
ticipating in or financing or directly in- 
terested in the dispute.” Payment of regu- 
lar union dues “is not to be considered 
financing a strike within the meaning of 
this qualification.” 


N. B. Rossrns has been appointed rep- 
resentative of the Hunt-Spiller Manufac- 
turing Corporation, Boston, Mass., to fill 
the vacancy caused by the death of R. R. 
Wells. 


* 


Davi» T. MarveL has been appointed 
manager of tube sales for the Timken 
Roller Bearing Company, Canton, Ohio. 
Mr. Marvel's headquarters are at the main 
office in Canton. 


* 


W. R. SPILLER has become affiliated with 
the Timken-Detroit Axle Company, De- 
(Turn to next left-hand page) 
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BE SURE 
No Areh Brick 
Is Missing 


There’s More to SECURITY ARCHES Than Just Brick 


In these days of rigid economy, don’t draw Today, a dollar’s worth of fuel means more 
the line too fine and let a locomotive leave the than ever before. To spend it effectively, 
roundhouse with an imperfect Arch due to every Locomotive Arch should be maintained 
lack of supplies. in perfect condition. 

A single missing Arch Brick has a mighty Be sure your stocks on hand are ample to 
serious effect on steaming and on the effi- provide fully for all locomotive requirements, 
ciency of the locomotive. so that locomotive efficiency will not suffer. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


troit, Mich., as sales engineer. Previous 
to his new appointment, Mr. Spiller was 
chief engineer of the White Motor Com- 
pany, Cleveland, Ohio. 

* 


RavMoxp M. Dennis, superintendent of 
flanging of the Lukens Steel Company, 
Coatesville, Pa., has been appointed gen- 
era] manager of the flanging department, 
in charge of estimating, sales and produc- 
tion on flanging work. * 

* 


Tue DeVinaiss Company, Toledo, Ohio, 
has transferred its manufacturing opera- 
tions on rubber and synthetic rubber hose 
for spray painting, compressed air lines, 
gasoline pumps and other industrial uses, 
to its new hose plant at LaGrange and 
Gradolph streets, Toledo. 

* 


THE Supercear Drive Corr., 105 West 
Adams street, Chicago, has heen organized 
by W. A. McCallum and Ernest Lunn, 
and has acquired the exclusive manufac- 
turing and sales rights to Type "B" Gear 
Drive and parts for the operation of train 
lighting and air-conditioning systems. 

* 


GreoncE R. Boyce of A. M. Castle & Co., 
Chicago, died at the Passavant hospital on 
June 14, after an illness of almost a year 
as a result of an automobile accident. Mr. 
Boyce became associated with A. M. Castle 
& Co, on January 1, 1912, and served as 
director and vice-president in charge of 
railroad sales for many years. 

* 


Epwin L. Laron has been appointed as- 
sistant sales manager of the Machine Tool 
Division of the Van Norman Machine 
Tool Company, Springfield, Mass. Mr. 
Larson was formerly chief engineer of the 
Baush Machine Tool Company and for the 
past two and one-half years has been in 
the engineering department of the Van 
Norman Company. 

* 


George H. BUCHER, executive vice-presi- 
dent of the Westinghouse Electric & 
Manufacturing Company, has been elected 
president to succeed Frank A. Merrick, 
who becomes vice-chairman of the board, 
both with headquarters at Pittsburgh, Pa. 
Paul J. Myler, president of the Canadian 
Westinghouse Company, has been elected 
a director of the Westinghouse Electric & 
Manufacturing Company. 


* 


Tue Epwanp O'Matiey Vatve Co, 
Blue Island, Ill, has purchased the Cen- 
tral Valve Mfg. Co., successor to the 
O'Malley-Beare Valve Company, and 
moved its offices to the Central’s plant at 
231 East Ninety-fifth street Chicago. Of- 
ficers of the new company are: president, 
Edward O'Malley, Sr.; vice-president, 
Edward O’Malley, Jr.; secretary, J. G. 
McNeil; and general manager, S. C. Bos- 
ton. 

* 

W. J. Mayer has joined the staff of 
the A. M. Byers Company, Pittsburgh, 
Pa, as a sales engineer. He will work 
out of the company's Philadelphia divi- 
sion office, and his territory will include 
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Baltimore, Md., and the south. He will 
be associated with E. L. MacWhorter, 
division manager at Philadelphia. Mr. 
Mayer previously served as commercial 
research engineer for the Reading Iron 
Company. 


* 


AT A RECENT reorganization of The Day- 
ton Manufacturing Company, Dayton, 
Ohio, the following officers were elected: 
H. D. Hendrick, president and general 
manager; H. E. Knoll and E. W. Mink, 
vice-presidents, all located at Dayton. T. 
R. Sullivan, eastern sales manager, New 
York City, has also been elected a vice- 
president, and a new office has been opened 
in the Transportation. building, Chicago, 
with Floyde Lego in charge. 

* 


. THE ArMstronc Bros. Toor Company, 
Chicago; the Apex Tool & Cutter Com- 
pany, Shelton, Conn.; the Pratt & Whitney 
Company, Hartford, Conn.; the Davis 
Boring Tool Division of the Larkin Packer 
Company, St. Louis, Mo.; the Wendt-Sonis 
Drill Works, Hannibal, Mo.; the Cole 
Carbide Industries, Detroit, Mich., and the 
Genesee Tool Co, Inc, Fenton, Mich., 
have signed dealer contracts with the 
Vascoloy-Ramet Corporation, North Chi- 
cago, Ill. 
* 


MANNING, MaxwkELL. & Moore, Inc. 
Bridgeport. Conn., has appointed nine new 
field salesmen in territories as follows: 
Paul Hayden, Charlotte, N. C.; W. H. 
Kissam, Jacksonville, Fla.; R. F. Heath, 
New Orleans, La.; K. W. Johansson, 
Minneapolis, Minn.; W. S. Adams, Colum- 
bus, Ohio; V. W. Farris, New York: 
H. H. Jones, Philadelphia, Pa.; H. B. 
Stallings, Chicago, and C. W. Velie, Tulsa, 
Okla. The new district sales managers 
were also appointed: R. W. Neel who 
has represented the company for a num- 
her of vears is now in charge of the newly 
created southeastern district, with head- 
quarters at Atlanta, Ga, and Malcolm 
Black, has been appointed manager of the 
southwestern district, with headquarters at 
Tulsa. 

* 


Tur AMERICAN BRAKE SHOE & Foun- 
pry Co., New York, has organized the 
Brake Shoe & Castings Division with its 
own group of officers, as follows: M. N. 
Trainer, president; F. P. Biggs, E. V. 
Smith, W. H. Winters and C. P. Wright, 
vice-presidents; J. T. Talbot, assistant to 
president. This division will engineer, 
produce and market all products formerly 
handled as The American Brake Shoe & 
Foundry Co. William B. Given, Jr., is 
president of The American Brake Shoe & 
Foundry Co., which is now composed of 
the following divisions: Brake Shoe & 
Castings, American Brakeblok, American 
Forge, American Manganese Steel, Ram- 
apo Ajax, Southern Wheel. 

F. P. Biggs was born in 1891 and has 
been with The American Brake Shoe & 
Foundry Co. since October, 1916, except 
during the World War, when he served 
as an army pilot in the United States Air 
Corps. In 1921 he was transferred to the 
western sales department of The American 


Brake Shoe & Foundry Co., as a sales- 
man, and since January, 1934, served as 
assistant vice-president in charge of west- 
ern sales. Edward Barrett Smith began 
his business career at the time of the for- 
mation of The American Brake Shoe & 
Foundry Co. For many years, he special- 
ized in the sale of brake shoes and cast- 
ings and miscellaneous products of the 
company. Since 1928, he served as as- 
sistant vice-president. J. T. Talbot was 
born in 1896, and was employed by the 
Baltimore & Ohio from 1913 to 1920 as 
special apprentice, locomotive inspector and 
gang foreman. He served two years over- 
seas in the 19th Railway Engineers. In 
June, 1920, he entered the employ of The 
American Brake Shoe & Foundry Co. as 
sales representative, serving in that capac- 
ity until his recent promotion. 


THE  VascoLov-RAMET | CORPORATION, 
North Chicago, Ill, has made the follow- 
ing additions to its sales engineering staff: 
George M. Mencke, sales manager; James 
A. Fraser, assistant sales manager; A. M. 
Kehe, district manager of the Cleveland, 
Ohio, territory; C. M. Grannis, district 
manager of the Detroit, Mich., territory; 
C. W. Blade, district sales manager of the 
New England territory; Walter J. Dennis, 
die sales engineer in the western territory, 
with headquarters at Chicago; M. W. Den- 
nis, Jr., die sales engineer in the eastern 
territory, with headquarters at Pittsburgh, 
Pa, and S. A. Miniea, sales engineer in 
the Chicago territory. Mr. Mencke was 
formerly with Thomas Prosser & Sons 
and later with the Carboloy Company, 
Messrs. Fraser, Kebe, Grannis, Blade and 
M. W. Dennis were formerly with the 
Vanadium-Alloys Steel Company. Walter 
J. Dennis was formerly with the Illinois 
Tool Works. 


Obituary 


Cuar_es F. MIcHAEL, founder and pres- 
ident of the Ohio Locomotive Crane Com- 
pany, Bucyrus, Ohio, died on May 4. 

* 


Wituram F. KiwcsToN, who resigned 
as vice-president of the American Car & 
Foundry Co. in 1925 and who since has 
been president of the Lake Erie Tobacco 
Company, Thomas, Ont., died in St. Louis, 
Mo., on June 6, of complications, while on 
a business trip. 


J. L. RANporPH, who retired as vice- 
president of the Franklin Railway Supply 
Company, with headquarters at Chicago, 
in 1934, died at St. Anthony's Hospital, 
Rockford, Ill, on June 14 after an ex- 
tended illness. He retired after 25 years 
of service with the company. 

* 


Joux D. McCriNTOCK, manager of the 
injector division of William Sellers & Co., 
Inc, Philadelphia, Pa., died on June 4, 
following a six weeks' illness. Mr. Mc- 
Clintock became affiliated with William 
Sellers & Co., Inc., on April 11, 1881. He 
was appointed manager of the injector 
division in January, 1929. 

(Continued on next left-hand page) 
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NATIONAL 
FRICTION 
DRAFT GEARS 


Approved By NATIONAL M-17-A DRAFT GEAR 
Association of 3E" tone 

American Railroads ROTECTION of cars and lading from 

destructive shocks incident to modern 

high speed service is accomplished ideally 


by National Friction Draft Gears. 


AES, They possess all necessary requisites — 
capacity — sturdiness — endurance — 


smoothness and uniformity of action that 


makes them the logical choice for your cars. 


With car loadings steadily increasing, it is 
essential that all available freight equipment 
be ready for instant use. Equip them with 
the required type of National Friction Draft 


Gears and they will continue to give de- 


NATIONAL M-50-B DRAFT GEAR pendable trouble-free service for the life of 
201%” long the equipment. 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III. 


General 


Georce R. WirLIAMS, road foreman of 
engines on the Union Pacific, has been pro- 
moted to fuel engineer, with headquarters 
at Omaha, Neb., succeeding G. H. Likert, 
who retired on June 1. 


Frank G. Foster, superintendent of 
shops, Canadian National at Leaside, Ont., 
has been appointed superintendent of mo- 
tive’ power and car equipment of the 
Temiskaming & Northern Ontario, with 
headquarters at North Bay, Ont. 


N. M. TnarNELL, mechanical engineer 
of the Chesapeake & Ohio, has been ap- 
pointed assistant to superintendent of 
motive power, with headquarters at Rich- 
mond, Va. The position of mechanical 
engineer, also the position of electrical and 
shop engineer formerly held by the late 
G. W. Bebout, have been abolished. 


F. C. Hotton, mechanical engineer of 
the Virginian at Princeton, W. Va., has 
been appointed assistant superintendent 
motive power, with the same hcadquarters. 
Mr. Holton was born on December 19, 
1896, at Danville, Va., and was educated 
at Danville Military Institute, Danville, 
1913; Virginian Polytechnic Institute, B.S., 
1917; Cornell University, M.E., 1918. He 
entered railroad service on June 1, 1912, 
with the Southern as machinist apprentice 
at Danville and held a similar position on 
the Norfolk & Western at Roanoke, Va., 
during the summer months of 1913 to 1917. 
Mr. Holton served as machinist, test de- 
partment, of the Norfolk & Western at 
Roanoke from June 1, 1919, to May 1, 
1920, when he became mechanical inspec- 
tor of the Virginian at Princeton. On 
January 1, 1924, he was appointed chief 
draftsman and on November 15, 1927, be- 
came mechanical engineer at Princeton. 


Jonn WILHAM Sasser, superintendent 
of motive power of the Virginian at 
Princeton, W. Va., at his own request, has 
been relieved of the duties of that posi- 
tion and has been appointed consulting 
superintendent motive power, with head- 
quarters at Norfolk, Va. Mr. Sasser was 
born on April 14, 1877, at Raleigh, N. C., 
and entered railroad service on December 
5. 1892, with the Raleigh & Gaston and 
Raleigh & Augusta (now part of the Sea- 
board Air Line), as a machinist appren- 
tice. In 1899 he went with the Atlantic 
Coast Line as a machinist, later becoming 
enginehouse foreman. In 1900 he returned 
to the Seaboard Air Line as a machinist 
at Raleigh, later becoming erecting shop 
and enginehouse foreman there. In No- 
vember, 1901, he became enginehouse fore- 
man of the Atlantic Coast Line at Rocky 
Mt. N. C., and later served as erecting 
shop foreman and enginehouse foreman 
before going to Raleigh as general fore- 
man. In 1908 Mr. Sasser became master 
mechanic of the old Savannah, Americus 
& Montgomery, and on April 1, 1911, was 
appointed master mechanic of the Sea- 
board Air Line at Jacksonville, Fla. He 
was appointed superintendent motive power 
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Personal Mention 


of the Norfolk Southern in 1913 and on 
December 31, 1920, went to Princeton, 
W. Va., as superintendent motive power 
of the Virginian. In January, 1938, his 
headquarters were transferred to Norfolk, 
and on June 1, because of ill health, he 
was appointed consulting superintendent 
motive power at Norfolk. 


GEoncE Tuomas Stronc, who has been 
appointed superintendent motive power of 
the Virginian, with headquarters at Prince- 
ton, W. Va., as reported in the June issue 
of the Railway Mechanical Engineer, was 
horn on December 22, 1883, at Clifton 
Forge, Va., and entered railroad service 
on January 8, 1902, with the Chesapeake 
& Ohio. After the completion of his ap- 
prenticeship he entered the service of the 
Norfolk & Western at Bluefield, W. Va., 
as a machinist, from which position he 
resigned on July 28, 1910, to go with the 
Virginian. Mr. Strong then served suc- 
cessively as machinist, erecting shop fore- 
man, machine shop foreman, wheel and rod 
shop foreman, erecting shop foreman, and 
general foreman for the Virginian. From 
February 1, 1923, to May 31, 1936, he was 
master mechanic of the New River divi- 
sion of the Virginian, then becoming gen- 
eral master mechanic. On April 20, 1937, 
he was appointed assistant superintendent 
motive power. 


Master Mechanics and 
Road Foremen 


THowas R. Ross, master mechanic of 
the Canadian National, at Leaside, Ont., 
has been retired from active service aíter 
33 years with the road. 


A. MacDonatp has been appointed mas- 
ter mechanic of the Hornepayne division 
of the Canadian National, with headquar- 
ters at Hornepayne, Ont, succeeding J. 
Hawkins. 


J. Hawkins has been transferred as 
master mechanic to the Allandale division 
of the Canadian National, with head- 
quarters at Allandale, Ont. succeeding 
W. G. Strachan. 

" 

A. MILLER, assistant trainmaster of the 
Ft. Wayne division of the Pennsylvania 
has been advanced to trainmaster-road 
foreman of engines of the Toledo division, 
with headquarters at Toledo, Ohio. 


H. SaMvELs, road foreman of engines, 
Chicago Terminal division of the Penn- 
sylvania, has been appointed road foreman 
of engines of the Chicago Terminal and 
Logansport divisions, with headquarters at 
Chicago. 


F. O. Fernstrom, enginehouse foreman 
of the Chicago, Milwaukee, St. Paul & 
Pacific, at Milwaukee, Wis., has been ap- 
pointed division master mechanic of the 
Hastings and Dakota division, with head- 
quarters at Aberdeen, S. D., to replace 
A. M. Martinson. 


J. D. Scott, road foreman of engines 
of the Logansport division of the Penn- 
sylvania, has been promoted to train- 
master-road foreman of engines of the 
Grand Rapids division, with headquarters 
at Grand Rapids, Mich. 


B. W. JouNson, assistant road foreman 
of engines of the New York Division of 
the Pennsylvania, has been appointed as- 
sistant road foreman of engines of the 
Baltimore Division, with headquarters at 
Washington, D. C. 


A. M. Martinson, division master me- 
chanic of the Hastings and Dakota divi- 
sion of the Chicago, Milwaukee, St. Paul 
& Pacific at Aberdeen, S. D., has been 
transferred to the La Crosse and River 
division, with headquarters at La Crosse. 
Wis., succeeding F. P. Miller, who retired 
on June 1. 


Josera P. Becker, who has been ap- 
pointed master mechanic of the Chicago 
Great Western at Oelwein, Iowa, as noted 
in the May issue of the Railway Mechani- 
cal Engineer, was born on December 5, 
1888, at St. Paul, Minn. He attended the 
Oelwein public school and took a course 
in mechanical engineering at Iowa State 
College. He entered the service of the 
Chicago Great Western in June, 1906, be- 
coming a machinist apprentice on August 
1 of that year. He subsequently served 
as a machinist, draftsman, assistant ma- 
chine shop foreman, gas engine foreman, 
efficiency engineer and apprentice instruc- 
tor. production supervisor, and assistant 
mechanical engineer. He became general 
locomotive and boiler inspector on October 
10, 1936, and master mechanic on May 1, 
1938. 


Car Department 


CHa4RLEs BarrLEv, air brake inspector 
of the Canadian National at North Bay, 
Ont., has been retired. 


WiLLiAM M. MacMillan, car foreman 
of the Canadian National at North Bay, 
Ont., has been retired. 


J. B. DuNroP has been appointed super- 
intendent car shop, Canadian National, 
with headquarters at Leaside, Ont, suc- 
ceeding F. G. Foster. 


M. E. FITZGERALD, general car inspector 
of the Chicago & Eastern Illinois at Chi- 
cago, has been promoted to the position 
of master car builder, succeeding to the 
duties of C. J. Wymer, superintendent of 
car department, who retired on July l. 

Mr. Fitzgerald was born at Boston, Mass., 
on March 5, 1886. He entered railroad 
service in 1901 in the car building and 
repair shops of the Merchants Dispatch 
Transportation Co., in East Rochester, 
N. Y., and subsequently worked as a car 
builder in the contract shop of the Pressed 
Steel Car Co., at Butler, Pa., the Standard 
Steel Car Co., at McKees Rock, Pa., and 

(Continued on next left-hand page) 
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.. AS ONE SPECIALIST 
| TO ANOTHER 


Yov ARE a specialist in heavy machinery. You couldn't suddenly 


start to repair watches instead of railway equipment in your shop, 
any more than you could move a skilled lathe hand to the foundry 


and expect him to do expert work. You know your job and do it well. 


Our job is cleaning. WYANDOTTE Technicians and Service 
Representatives have qualified as experts in metal cleaning through 
practical experience. And our products are designed the same way 


—to do a special job and do it well. 


As one specialist to another, we invite you to bring your tough 
cleaning jobs to us. We have the products and we have the men who 


know they can be used efficiently and economically. Personal service 


is always available to you — without obligation, naturally. 


THE J.B. FORD COMPANY 


WYAND OTT € M |:C H I GA hn 


DISTRICT OFFICES IN 27 CITIES 


the Pullman Car Co. at Chicago. In 1908 
he went with the Gulf, Colorado & Santa 
Fe as a car repair man at Cleburne, Tex., 
and in 1909 became car foreman. In 1913 
Mr. Fitzgerald left the G. C. & S. F. to 


Martin E. Fitzgerald 


go with the C. & E. I. as car foreman at 
Danville, Ill, and in 1914 was promoted 
to general car inspector. 


Shop and Enginehouse 


Emit G. RrNcBERG, mechanical engineer 
of the Boston & Maine, with headquarters 
at North Billerica, Mass., has been ap- 
pointed superintendent of the road's re- 
pair shops at Concord, N. H., to succeed 
the late A. H. Anderson. 


Purchasing and Stores 


J. F. CrEMENTS, assistant purchasing 
agent of the Akron, Canton & Youngstown 
and the Northern Ohio, has been pro- 
moted to purchasing agent, succeeding 
Karl H. Suder. The position of assistant 
purchasing agent has been abolished. 


M. W. FannELL has been appointed divi- 
sion storekeeper of the Saratoga and 
Champlain divisions of the Delaware & 
Hudson, with headquarters at Colonie, N. 
Y., succeeding O. J. Lapaugh, who has 
been assigned to other duties. 


C. I. Caswett, division storekeeper of 
the Delaware & Hudson at Plattsburg, N. 
Y., has been appointed assistant division 
storekeeper, Saratoga and Champlain divi- 
sions, with headquarters at Colonie. The 
office of division storekeeper, Champlain 
division, has been abolished. 


Warren W. Kery, chief engineer of 
the Western lines of the Atchison, Topeka 
& Santa Fe, at Amarillo, Tex., has been 
promoted, effective July 1, to general pur- 
chasing agent of the Santa Fe system, with 
headquarters in Chicago, succeeding J. 4 
Conn, who died on April 28. 


Obituary 


CHARLES PETERSON, master mechanic of 
the Denver & Salt Lake, with headquar- 
ters at Denver, Colo., died on June 29, 
following an operation. 
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ARcHIBALD M. Watt, former master 
mechanic of the British Columbia division 
of the Canadian National, with headquar- 
ters at Prince George, B. C., died on May 
25. Mr. Watt was 65 years old and had 
retired about a year ago aíter 46 years of 
service. 


J. T. Connor, who retired as superin- 
tendent of the Texas & New Orleans shops 
at Houston, Tex., in February, 1932, died 
at his home in Ennis, Tex., on May 30. 
Mr. Connor was born in Houston on De- 
cember 17, 1865. At the age of 14 he be- 
came a machinist apprentice in the employ 
of the Houston & Texas Central which 
has since been merged into the present 
Southern Pacific system. He subsequently 
served as a machinist, enginehouse fore- 
man, general shop foreman, assistant su- 
perintendent of motive power, superintend- 
ent of motive power and machinery, and 
assistant general manager of motive power 
and car departments. He was appointed 
shop superintendent at Houston in 1927. 


M. B. McPamrLAND, general superin- 
tendent of motive power of the Chicago, 
Rock Island & Pacific, with headquarters 
at Chicago, died suddenly at St. Louis on 
June 10. Mr. McPartland was born at 
Burlington, Iowa, on October 3, 1882, and 
graduated from Purdue University in 1905. 
He began railway service as a special ap- 
prentice on the Chicago, Burlington & 
Quincy in 1905, and in 1907, went with 
the New York Central as gang foreman 
in the West Albany, N. Y., shops. Two 
years later he became a draftsman on the 
Rock Island, and in 1910 he went with the 
National Railways of Mexico as mechani- 
cal engineer, returning to the Rock Island 
in 1913 as general foreman in the me- 
chanical department at Cedar Rapids, Iowa. 


M. B. McPartland 


Two years later he was transferred to the 
47th street shops, Chicago, and aíter a 
short time in this position he was pro- 
moted to the position of master mechanic 
at Goodland, Kan. In 1917 Mr. McPart- 
land left the Rock Island to become master 
mechanic of the Denver & Salt Lake, later 
being promoted to superintendent of mo- 
tive power of that road. In 1921 he be- 
came superintendent of motive power of 
the Western Pacific, returning to the Rock 
Island on June 15, 1936, as general super- 
intendent of motive power. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


WeLpers. — Hobart Brothers, Hobart 
Square, Troy, Ohio. Bulletin illustrates 
new model Multi-Range dual control arc 
welders. 


* 


Forctnc PmEss.— The Ajax Mfg. Co., 
Euclid P. O., Cleveland, Ohio. Bulletin 
75; 4-page leaflet. Illustrates and de- 
scribes 1,000-ton solid frame forging press. 


* 


RaniaL TuHrust RoLLER BEARINGS.— 
Shafer Bearing Corporation, 35 E. Wacker 
Drive, Chicago. 74-page catalog. Radial 
thrust roller bearings and self-aligning 
ball- and roller-bearing units for industrial 
and machine applications. Engineering 
data. 


* 


VaLvEs.—Gold Car Heating & Light- 
ing Co., 220 Thirty-sixth street, Brooklyn, 
N. Y. Bulletin No. 10. Introducing new 
pressure reducing and regulating valves, 
starting valves, and end train pipe valves 
in the larger sizes for railway, marine and 
industrial service. 

* 


Pipe Toors.—Beaver Pipe Tools, Inc., 
310 Dana street, Warren, Ohio. Eight- 
page bulletin descriptive of a new (Model 
B) %-in. to 2-in. pipe and bolt machine 
which may be purchased complete or in 
units. Also a four-page price list of 
Beaver pipe tools. 

* 


Biueprint Papers.—Keuffel & Esser 
Co. Hoboken, N. J. 11-page booklet, 
“Series Sixty Blueprint Papers.” Papers 
described have an unusually deep blue 
color and an extremely wide printing 
range, and produce blueprints said to be 
as easy to read as the original drawings. 
List prices. 

* 


VALvES, FrirTINGS, Toors.—Walworth 
Company, Inc., 60 East 42nd street, New 
York. Catalog 89; 602 pages; illustrated. 
Lists and describes complete line of Wal- 
worth valves, fittings, pipe and tools, with 
sections on A. A. R. bronze globe and 
angle valves; and A. A. R. malleable iron 
fittings, and A. A. R. unions and union 
fittings. Engineering data. 


* 


ErEcrRopEs.— Page Steel and Wire Di- 
vision of American Chain & Cable Co. 
Inc, Monessen, Pa. Twelve-page bulletin. 
Describes and illustrates the Page-Hi- 
Tensile G electrode for flat and positioned 
fillet and general flat welding. Suitable 
for use with either motor generator or 
transformer type machines. 
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MATERIAL 


is only part of the cost 


Two pieces of steel, one Republic Alloy 
Steel and one ordinary steel, when 
forged and turned into axles look iden- 
tical—it might be impossible to tell 
them apart. » » » They both cost the 
same for labor of forming—Republic 
costs just a few cents more for ma- 
terial. » » » But the Republic Alloy Steel 
axle has higher strength and toughness 
and greater fatigue resistance that 
gives it longer life, greater resistance 
to wear and correspondingly lower 
maintenance costs. » » » Republic Alloy 
Steel used for crankpins, rods, axles, 
engine bolts and other highly stressed 
parts safeguards locomotive perform- 
ance, minimizes idle time for mainte- 
nance and insures maximum locomo- 
tive earning capacity. » » » In addition 
Republic makes many other money- 
saving materials for railroad use, in- 
cluding Toncan* Iron pipe and sheets, 
Electrunite* boiler tubes and Upson 
track materials. Address Department 
RA, Republic Steel Corporation. Gen- 
eral offices: Cleveland, Ohio; Alloy 
Steel Division: Massillon, Ohio. » » » » 

*Reg. U. S. Pat. Off. 
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Chicago & North Western Installs 


Heavy 4-6-4 Locomotives 


Ys March and April of this year the American Locomo- 
tive Company completed at its Schenectady, N. Y., plant 
nine streamline 4-6-4 heavy passenger locomotives for 
service on the Chicago & North Western between Chi- 
cago and Omaha, Neb., a distance of 488 miles. These 
nine locomotives are assigned to the hauling of eight 
trains, with one locomotive in reserve, and are daily han- 
dling from 10 to 17 conventional passenger and Pull- 
man cars on regular runs. 

These locomotives are among the largest of the type 
built to date. They have a weight on drivers of 216,000 
lb., a total engine weight of 412,000 Ib. and a total engine 
and tender weight of 772,000 lb. The boilers have a 
combined evaporative and superheating surface of 5,863 
Sq. ft. and carry 300 Ib. pressure. The tenders are car- 
ried on six-wheel trucks and have a coal and water ca- 
pacity of 25 tons and 20,000 gallons, respectively. 


The Boiler 


. The barrel of the boiler is in three courses, the inside 
diameter of the first course being 88946 in., the second 
1e in, and the third 92 in. The thickness of the 
plate of the first course is 154e in., the second 3145 in., 
and the third 1 in. Nickel steel, furnished by the Beth- 
lehem Steel Company, is used for the shell-course plates, 


Rail 
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Streamline passenger power 
weighs 412,000 Ib. and has a 
tractive force of 55,000 Ib. — 
All wheels equipped with roller 
bearings 


welt strips and liners. The dome and safety-valve tur- 
ret opening is located in the second course. The dome 
is 4014 in. inside diameter and is flanged from a single 
piece of plate. The front tube sheet is 34 in. thick and 
the back tube sheet 945 in. The firebox is 157149 in. 
long inside and 83%46 in. wide inside. The combustion 
chamber is 31 in. in length. The firebox is arranged for 
bituminous coal, using pin-hole type, cast-iron rocking 
grates. 

The roof sheet is of nickel steel furnished by Bethle- 
hem, while all the rest of the flanged sheets in the firebox 
and combustion chamber are of Lukens open-hearth steel. 
The roof sheet is 1346 in. thick, while the outside side 
sheets are 944 in. thick. All of the inside firebox sheets 
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are 1345 in. thick. The water space at the mud ring is 
5 in. at the sides and rear and 5¥ in. at the front. 
Welding has been used on the inside throat sheet 
and back tube sheets. Sealing welds have been used at 
the back mud-ring corners of the firebox to a height of 
10 in. from the bottom of the mud ring. The fire-door 


C. & N. W. 4-6-4 Locomotives Compared with Others of the 
Same Type Recently Built 


Roi sunk ncs teer he C.&N.W. N.Y.C. A.T.&S.F.C.B.&Q 
Road number.......... 4001 5405 3465 3000 
Builder... losses Alco Alco Baldwin Baldwin 
Date WE aasi ru April, 1938 1937 1937 1930 
Tractive force engine, Ib.. 55,000 ,440 49,300 47,700 
Tractive force booster, Ib. bts 12.100 wars 11,700 
Weight engine, lb... .... 412,000 360,000 412,380 391,880 
Weight on drivers, lb... . 216,000 196,000 213,440 207,730 
Cylinders, diam. and 

atroke, in............. 25x29 2214 x 29 2314 x 2914 25x28 
Driving wheels, diam., in. 84 79 84 7 
Steam pressure, lb....... 300 275 300 250 
Grate area, sq. ft........ 90.7 82 98.5 87.9 
Heating surface, firebox, 

B D 507 360 375 369 

Heating surface, total 

een: [61a 3,979 4,187 4,770 4,247 
Superheat. surface, sq. ft 1,884 1,745 2,080 1,830 
Comb. evap. and super- 

heat., sq. ft........... 5,863 5,932 6.850 6,077 


opening between the back head and inside back firebox 
sheet has been welded. Welding has also been employed 
at each end of all longitudinal seams in the shell of the 
boiler for a distance of 12 in. from the end of the seam. 
An extensive application of Alco telltale type flexible 
stays has been made in the fireboxes of these locomo- 
tives. Flexible stays using WZ type sleeves have been 


The striping meets in a point at the front end 


used in the throat sheet and two outside rows of the 
back head. Flexible radial stays with WZ sleeves have 
been used extensively in the firebox sides and crown 
sheet, except where expansion stays are used in the com- 
bustion chamber area. 

The brick arch in the firebox is supported on two 
arch tubes and the two Thermic syphons. Four com- 
bustion tubes are located in each side of the firebox. 
The inside firebox side sheets are corrugated between 
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27 staybolt rows. The corrugations are formed on a 
radius of 134 in. to a total depth from peak to valley 
of % in. Where the combustion tubes pass through the 
inside firebox the sheet is flattened over a sufficient area 
to permit beading the tubes. The boilers are equipped 
with the Barco Type F3a low-water alarm, Superior 


General Dimensions, Weights and Proportions of the C. & 
N. W. 4-6-4 Type Streamline Locomotives 


Raoa c: Votan vat Pay oot Fata dx Mate E X C. & N. W. 
Bullder..; 25. exer E en sai . American Locomotive Co. 
Type of locomotive 4-6-4 
Road class........ E4 
Road numbers 4001-4009 
Date built 1938 
Service.... Passenger 
Dimensions 
Height to top of stack, ft.-in... 15—114 
Height to center of boiler, f 10—9 
Width overall, in............. : ; 10—914 
Cylinder centers, reae o es ean A ike aaa 9214 
Weights in working order, 1b.: 
On.driverbc. 2o eus rudis baeot eects 216,000 
On.front track's. $2.45 2s. csetera rt4 EUR. ab tes 87,000 
On trailing truck; ss sirens irao pri nem rnnt 109,000 
Total engine, «522: cara dau enne e eed 412,000 
Tender. dccenosáéecserusdenvezsvtecaht ees 360,000 
Wheel bases, ft.-in 
Driving: «is cag oan eI EUIS tri Tbe mas 14—8 
Rigid. Foe heed stare yard Nowak Baha Een MEE ahd gus Se 14—8 
Engine; totà]l..:.... rar Fae oF oe e Ye 42—4 
Engine and tender, total....................--- 88—1134 
Wheels, diameter outside tires, in.: 
Drlvingso:oocuibezsa eXxe dada WA IER X T 84 
FEPoBCttüCk s corre soc unt a gin gh y reae erri 37 
Trailing truck: 
Bront sceleris ve TR UNE UN eg io SR 37 
RE 2c rgeraueniier rds iate pecie & 45 
Engine: 
Cylinders, number, diameter and stroke, in....... 2—25 x 29 
Valve gear type... -ooskecey sepe trtetr mener Baker 
Valves, piston type, size, in.............0...6200- UM 
Maximum travel, in 1% 
Steam lap, in....... P 
Exhaust clearance, in. 
Lead in full gear, in.. bs E^ 
Cut-off in full gear, per cent...............-.00. 72.6 
Boiler: 
TYPE caeci eorura vegeta s ace Straight top and bottom 
Steam pressure, lb. per sq. in.... 2.2... 000000 eee 3 
Diameter, first ring, inside, in... 8854 
Diameter, largest, outside, in... 94 
Firebox length, in. .../.. 5 ec cies eset ae anes 157% 
Firebox width, id.. cicien ec rte yrs 83M 
Height mud ring to crown sheet, back, in........ 78 
Height mud ring to crown sheet, front, in........ 92 
Combustion chamber length, in...............+. 31 
Arch tubes, number and diam., in............... 2—314 
Thermic syphons, number................--+-- 2 
Tubes, number and diam., in................... 8—2 
Flues, number and diam., in.................... 196—314 
Length over tube sheets, ft.-in..... p NT fau 19—0 
Bituminous coal 
Standard BK 


Rocking type 
Grate area, sq. ft 90.7 
Heating surfaces, sq. ft.: 


EIHTebOX cott N nni Mey. doa ROTTED 367 
Arch tubes................-. 21 
Thermic syphons 119 
Firebox, total. 507 
Tubes and flues. . 3,472 
Evaporative, tota 3,979 
Superheating.... “a 1,884 
Combined evap. and superheat................--- 5,863 
Tender: etenin 
Derr aa Sh SR a MOT A A ASI A ectangular 
Water capacity. Palicis issin tae eee tions 2,000 
Fuel capacity, tons........... 0.0.00 eee cere eee 25 
TDEUCEB 2 Oo oa Shit heh Peele tto RI pde ` 6-wheel 
Rated tractive force, engine, 85 per cent. Ib........ 55,000 
Weight proportions: 
Weight on drivers +weight engine, per cent...... 52.5 
Weight on drivers +tractive force.............-- 3. 
Weight of engine +evaporation..............-.+- 105.5 


Weight of engine +comb. heat. surface... ....... 7.03 
Boiler proportions: 


Firebox heat. surface, per cent comb. heat. surface 86.7 
Tube-flue heat. surface, per cent comb. heat. surface 59.25 
Superheat. surface, per cent comb. heat. surface. . 32.15 


Firebox heat. surface +grate area..............- 5.6 


Tube-flue heat. surface +grate area............. 38.3 
Superheat. surface +grate area..............45- 20.78 
Comb. heat. surface +grate area................ 64.70 
Evaporation +grate area............--. 4.42 
Tractive force grate area........ 607.0 
Tractive force +evaporation......... 13.75 
Tractive force +comb. heat. surface 9.39 
Tractive force x diam. drivers +comb. heat. surface 788.0 


flue blowers and Wilson blow-off cocks and mufflers. 
The fire door is the Franklin Butterfly type. Fuel is fed 
by means of a Standard type BK stoker. The stoker 
engine is located on the tender. 

Water is fed to the boilers by means of a 6.500-gallon 
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Hancock non-lifting injector on the right side and an 
Elesco No. 3 exhaust-steam injector on the right side. 
The saturated steam passes through a Tangential steam 
dryer in the dome to the Type E superheater and is con- 
trolled by an American multiple throttle built into the 
superheater header. 

The ash pans are of steel plate, welded at the joints. 


Engine Bed and Running Gear 


These locomotives are equipped with the General Steel 
Castings cast engine bed with cylinders, back cylinder 
heads, link-support and guide-yoke brackets and air-pump 
brackets cast integral. The boilers are supported on 
expansion shoes at all four corners of the firebox. A 
waist-sheet crosstie is located at the reverse-shaft sup- 
port and between the second and third pairs of drivers. 

The engine trucks are the General Steel Castings four- 
wheel type with 37-in. rolled-steel Bethlehem wheels and 
A. S. F. roller-bearing units. The driving wheel cen- 
ters are 76 in. in diameter and are the Boxpok type. 
The driving axles are equipped with Timken roller bear- 
ings with one-piece housings. The journal diameter is 
13.008 in. at the main wheel and 12.008 in. on the front 
and back drivers. The diameter of the drivers over the 
tires is 84 in. 

The trailing truck is the four-wheel Delta type fur- 
nished by the General Steel Castings Corporation, with 
37-in. rolled-steel wheels on the front axle and 45-in. 
rolled-steel wheels on the rear axle. The wheels were 
furnished by Bethlehem and the journals are mounted 
in Timken roller bearings. The diameter of the front 
trailing-truck journal is 6.254 in. and that of the rear 
axle 7.004 in. Provision is made in the design of the 
trailer truck for the future application of a booster. 

The cylinders are 25 in. by 29 in. and the piston 
valves on seven of the engines are 12 in. diameter, while 
the remaining two have l4-in. valves. Cylinders and 
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valve chambers are fitted with Hunt-Spiller gun-iron 
bushings, piston and valve bull rings and Hunt-Spiller 
Duplex piston- and valve-packing rings. The piston 
heads are the Z type, of rolled steel, and the rods are 
nickel-carbon steel 5 in. in diameter. The multiple-bear- 
ing type of crosshead is used. The main and side rods 
are nickel-carbon steel, normalized, quenched and drawn. 
Floating type bushings are used both in the main and 
side rods. 

The weight of the reciprocating parts on each side of 
these locomotives is 1,720 lb. The amount of overbal- 
ance at each wheel is 201 Ib. and the dynamic augment 
is 4,910 Ib., 8,750 Ib. and 13,660 Ib. at 60, 80 and 100 
m. p. h., respectively. The revolving weights are cross 
counterbalanced in all wheels. 

Steam distribution is controlled by Baker valve gear 
actuated by a Barco type M-1 power reverse gear mount- 
ed on a bracket secured to the boiler shell. 


The interior of the firebox 


Arrangement of cab and back head 


Railway M 
AUGUST. eate Engineer 


Force-feed lubrication is used on cylinders, valves, 
guides, valve-rod guides, engine-truck, driving-box and 

trailer-truck-box shoes, engine-truck center pin and 
trailer-truck fulerum. Two Detroit 32-pint lubricators, 
one of 10 feeds and the other of 16 feeds, are applied on 
the right and left sides, respectively. Both are driven 
from the top end of a combination lever. A Nathan 
six-pint, four-feed hydrostatic lubricator takes care of 
the air pumps and stoker engine. 

The brakes are the Westinghouse Schedule 8-ET. 
Two 81!4-in. cross-compound compressors are mounted 
on a bracket cast integral with the bed back of the bumper 
beam. Air reservoirs of 60,000 cu. in. capacity are cast 
in the bed. Independent brake cylinders are used for 
driving and trailer brakes. The entire engine brake rig- 
ging, as well as the spring rigging, is fitted with Ex- 
Cell-O pins and bushings. 

Piping 

An interesting feature of the locomotives is the ar- 
rangement of the saturated-steam piping designed to 
eliminate the cab turret. Just ahead of the front of the 
cab there are three main steam valves connected to three 
dry pipes, inside the boiler, from the dome. Two of 
these are 214-in. Hancock angle valves, one for the right 
injector and the other for the exhaust-steam injector on 
the left side. A third 214-in. Hancock angle valve feeds 
into a 275-in. manifold at the end of which is the steam- 
heat shut-off valve and pressure regulator. From the 
manifold itself there are two outlets, one a 34-in. pipe to 
the cylinder cocks and the other a 1-in. nipple to a 1-in. 
by 34-in. by 4-in. tee in another manifold made up of 
pipe and fittings. This has four outlets, —two 14-in. 
connections to the injector and lubricator heaters and 
two at the opposite end of 34-in. size to the coal sprinkler 
and headlight generator. The superheated-steam line to 
the blowers, air pumps, whistle, coal pusher and smoke 


consumer, is arranged in the conventional manner with 
the take-off from the superheater header. 
Streamlining 

These locomotives are covered with a shroud which 
was designed to provide a pleasing appearance while, at 
the same time, offering the least interference with in- 
spection and maintenance. No. l4-gage material has 
been used on the front end and sides and No. 16 gage 
on the top cowling. Three red stripes run along the 
sides of the entire engine and tender, matching similar 
stripes on the cars, and converge at a point just above 
the coupler opening. 

Except at the rear of the cab and at the front steps 
over the cylinders, there is no skirt below the tops of 
the drivers. Motion work parts and the lower part of 
the firebox and ash pan are exposed for inspection. The 
front is hinged to provide ready access to smokebox and 
air pumps. The shrouding at the front of the locomo- 
tive is set back of a vertical line through the coupler 
pulling faces to permit two of these locomotives to be 
coupled head on. 


The Tender 


The tender is built up on a Commonwealth cast-steel 
water-bottom frame with electrically welded steel-plate 
tank. The tank is 40 ft. long, 10 ft. 6 in. wide and 87 in. 
deep. The tender-truck wheel base is 11 ft. and the 
total tender wheel base is 34 ft. 1177 in. The tender 
trucks are General Steel Castings six-wheel non-swing 
motion, center-bearing trucks, with cast-steel side frames, 
Davis cast-steel wheels and Simplex unit cylinder clasp 
brakes having two brake cylinders per truck. A. S. F. 
roller-bearing units are used on the tender wheels in 
combination with outside journal boxes. The tender 
draft gear is the Miner ASXB with A. S. F. cast-steel 
yoke and Type E coupler. The Franklin Unit Safety 
bar is used between engine and tender. 


Partial List of Materials and Equipment on the C. & N. W. 4-6-4 Type Streamline Locomotives 


Engine bed; engine and 
trailer trucks.......... General Steel Castings Corp., Eddystone, Pa. 
Engine and trailer-truck 
wheels..............4. Bethlehem Steel Co., Bethlehem, Pa. 
Tires, driving-wheel and 
others.......... -... American Locomotive Co., New York 
Driving boxes, roll r- 
... The Timken Roller Bearing Company, Canton, Ohio 
. American Locomotive Co., New York 
. American Steel Foundries, Chicago 
. National Malleable and Steel Castings Co., Cleve- 
land, Ohio 
Air brake and air signal.. Westinghouse Air Brake Co., Wilmerding, Pa. 
Driver brake. ........... American Brake Co., St. Louis, Mo. 
Brake shoes............. American Brake Shoe & Foundry Co., New York 
Drawbar,engineandtender Franklin Railway Supply Co., Inc., New York 
Train control............ General Railway Signal Co., Rochester, N. Y. 


Slidguide attachme: 
Coupler yoke...... 
Front coupler 


Radial buffer............ Franklin Railway Supply Co., Inc., New York 
Springs, driving......... American Steel Foundries, Chicago 
Pins and bushings....... Ex-Cell-O Corporation, Detroit, Mich. 


Cylinder and piston-valve 

bushings; piston and 

valve bull rings; duplex 

sectional cylinder- and 

valve-packing rings. ... Hunt-Spiller Manufacturing Corporation, Boston, 
ass. 


Cylinder cocks... ... The Prime Manufacturing Co., Milwaukee, Wis. 
. Pilliod Co., New York 


211 Paxton-Mitchell Co., Omaha, Neb. 


Rod brasses.......... aes Magnus Metal Div., National Lead Co., New York 
Rod fittings............. Alemite Div. Stewart-Warner Corp., Chicago 
Roller bearings: 

Engine truck.......... American Steel Foundries, Chicago 


Driving and trailer truck The Timken Roller Bearing Co.. Canton, Ohio 
Power reverse gear....... Barco Manufacturing Co., Chicago 
Lubricators: 


Hydrostatic........... Nathan Manufacturing Co., New York 
Mechanical........... Detroit Lubricator Co., Detroit, Mich. 
Boiler steel.............. Bethlehem Steel Co., Bethlehem, Pa. 
Lukens Steel Co., Coatesville, Pa. 
Tubes and flues.......... Globe Steel Tubes Co., Milwaukee, Wis. 
Staybolt iron............ Joseph T. Ryerson & Son, Inc., Chicago 
Staybolts.............05 American Locomotive Co., New York 


Firebox rivets. 
Thermic sypho 
Brick arch.. 
Superheater. 
Throttle valve. 


... The Champion Rivet Co., Cleveland, Ohio 
. Locomotive Firebox Co., Chicago 

. American Arch Co., Inc., New York 

. The Superheater Company, New York 

. American Throttle Co., New York 
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Throttle-rod  stuffing-box 
packing.............., The Allpax Co., Inc., Mamaroneck, N. Y. 
Tangential steam dryer... The Superheater Company, New York 
Blow-off cock and muffler. Wilson Engineering Corp., Chicago 
Blower valve; steam and 
air gages; safety valves; 
back-pressure gages; . 
check valves.......... Locomotive Equipment Division of Manning, Max- 


well & Moore, Inc., Bridgeport, Conn. 
Lagging................ [ohne Manville Sales Corp., New York 
Pipe covering... ........ nion Asbestos & Rubber Co., Chicago 
Live steam injector...... Locomotive Equipment Division of Manning, Max- 
well & Moore, Inc., Bridgeport, Conn. 


Exhaust steam injector... The Superheater Company, New York 
Washout plugs.......... Huron Mfg. Co., Detroit, Mich. 
Stoker.......... sess Standard Stoker Co., Inc., New York 


Fire door........... . Franklin Railway Supply Co., Inc., New York 
Flue blower. . Superior Railway Products Corp., Pittsburgh, Pa. 
Grates...... . American Locomotive Co., New York 


. Wm. Sellers & Co., Inc., Philadelphia, Pa. 
Gage holder. . Swanson Co., Chicago 

Pyrometer.... . The Superheater Company, New York 
Low water alarm . Barco Manufacturing Co., Chicago 

Water columns.......... Sargent Co., Chicago 

Steam heating equipment. Vapor Car Heating Co., Inc., Chicago 
Steam-heat connections... Barco Manufacturing Co., Chicago 


Coal sprinker 


Whistle............ eese Locomotive Equipment Division of Manning, Max- 
well & Moore, Inc., Bridgeport, Conn. 

Bell ringer.............. Railway Service and Supply Corp., Indianapolis, Ind. 

Tae C Graham-White Sander Corp., noke, Va. 


Headlight and generator.. Pyle-National Co., Chicago 
Lamps..............55, The Adams & Westlake Co., Elkhart, Ind. 
Flexible connections be- 

tween engine and tender Barco Manufacturing Co., Chicago 
Cab windows............ The Prime Manufacturing Co., Milwaukee, Wis. 


Tender: 
Water-bottom frame; 
truck8.............. General Steel Castings Corp., Eddystone, Pa. 
Wheels; springs........ American Steel Foundries, Chicago. 
Bushings............. Ex-Cell-O Corporation, Detroit, Mich. 
Journal boxes......... National Malleable and Steel Castings Co,. Cleve- 
land, Ohio 
Journal bearings....... American Steel Foundries, Chicago 


Clasp brake........... American Steel Foundries, Chicago 

Dust guards. . Geo. O. Jenkins Co., Bridgewater, Mass. 

Draft gear . W. H. Miner, Inc., Chicago 

. Bethlehem Steel Co., Bethlehem, Pa. 

. Crane Co., Chicago 

. United States Rubber Products, Inc., Passaic, N. J. 


Tank valve 
Hose 


Railway Mechanical Engineer 
AUGUST, 1938 


Railway Equipment 


Service Failures 


Some attention was given in the article in the May, 1938, 
Railway Mechanical Engineer to breakages of small 
crank shafts on hand cars which had been modernized 
by the application of a gasoline motor drive. Such fail- 
ures, while they may prove embarrassing, ordinarily do 
not involve any great amount of expense. Unfortunately, 
however, similar failures do occur with crank shafts of 
larger size on Diesel engines which involve considerable 
sums of money. 

An illustration of such a failure is shown in Fig. 1l. A 
fatigue crack started in a rough fillet, the finish of which 
is made more clear by Figs. 2 and 3, the latter being an 
enlarged view of the fillet at the point where the fatigue 
crack started. Shafts of this type cost several thousand 
dollars apiece and obviously every precaution should be 
taken to insure a smooth finish in the fillets. The 
roughness of the finish on the crank-pin arm and in the 
two fillets is quite clearly shown in Fig. 2. Certainly 
it does not look well for a high-grade piece of ma- 
chinery of this sort to wear a coat like a tramp, and 
yet examples of this kind are encountered only too fre- 
quently. It is true that in this case the fillet at the 
bearing was generously proportioned and fairly well 
finished, but the fillet about 7$ in. above the bearing was 
very rough and of much the same type as that of the 
broken hand car crank shaft, which was illustrated in 
the May issue, page 175. 

Incidentally, the working drawing called for an “ff” 
finish and the manufacturer maintained that such a finish 
had been furnished. It was also inferred that while the 
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FIG.1 


Fig. 1: 


of the crank pin and.crank arm and a short distance away on the crank arm are both rough finished.—Fig. 3: Enlarged vi 


By Fred H. Williams 
M. Se., F. R. S. A. 


railways demand good finishes, they do not make them 
themselves. This may be true in some instances, and 
yet such failures drive home the fact that unusual pre- 
cautions must be taken to insure smooth and high-grade 
finishes on all important parts. Polished surfaces are 
essential to the elimination of such failures; rough and 
torn surfaces are breeders of fatigue cracks and failures. 

It can, of course, be argued that with the best of fin- 
ishes stress-corrosion cracks, such as were discussed in 
the earlier articles of this series, could occur, and it is 
quite true that frequently it is impossible to differentiate 
between stress-corrosion cracks and those caused by tool 
or score marks. That, however, is no reason why in- 
ferior workmanship should be tolerated under any con- 
dition. In the case of the crank shaft under considera- 
tion there is no question but what the failure was due 
to rough machining and that stress-corrosion cracks were 
not present. 

While we are considering Diesel-engine crank-shaft 
failures, it may be well to illustrate a typical case of 
another sort. In these days of high speed, special efforts 
are being made to reduce the weight of rotating parts 
and particularly those of odd shapes. The crank shaft 
of a six-cylinder Diesel engine is shown in Fig. 4. The 
crank pins are lightened by drilling a hole about 2% in. 
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Fractured faces of broken Diesel engine crank shaft.—Fig. 2: Section through crank pin of large crank shaft.—The fillets at the juncture 
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fatigue crack started—designated as “ff” finish by manufacturer of crank shaft 
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in diameter through each one. Unfortunately, these holes 
were left in a rough condition and here the trouble 
started. 

Figs. 5 and 6 illustrate a break that started from a 
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ary crack is an unusually good example of a fatigue 
crack and indicates how design goes for naught when the 
machine shop falls down on its job, either by careless- 
ness or by speed in rushing the work through, or a lack 
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Fig. 4—Six-cylinder Diesel engine crank shaft 


crack in the drilled hole through a pin. A secondary 
fatigue crack is plainly evident in Fig. 6. That it was 
a fatigue crack is indicated by the fact that its progress 
is plainly marked, with the typical progressing circular 


View Looking from Front End 


View Looking from Rear End 


Fig. 5—Showing location of fracture on six-cylinder Diesel engine 
crank shaft 


lines. This secondary crack started from a spot in the 
primary crack, caused either from an inclusion or by a 
local stress which was set up when the primary crack 
had progressed beyond its effective range. The second- 
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of appreciation of the essentials of good finishes and 
proper fillets and radii. 

Another view of the fracture, including a portion of 
the drilled hole, is shown in Fig. 7. While the surface 
of the drilled hole is slightly out of focus, it can readily 
be seen that the finish was rough and crude. This is in- 
dicated still more clearly in Fig. 8—another view of the 
break. It is evident from Fig. 7 that the starting point 
of the crack was from the bore and not from the surface 
of the arm. In Fig. 8, the primary crack is shown be- 
low the drilled hole and while the finish of this section 
is a bit indistinct in the photograph, it is quite evident 
that the fatigue crack started from the bore and radiated 
outward. 

The grave danger of drilling through steel is that the 
drill may not cut properly and will tear the steel, leaving 
stressed metal when the hole is finished. The number of 
failures from drilled holes is very large and such failures 
will continue as long as precautions are not taken to 
smooth the drilled walls and relieve any stresses caused 

(Continued on page 296) 
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Fig. 6: Portion of fracture of Diesel engine crank shaft showing primary and secondary fatigue cracks.—Figs. 7 and 8: Walls of drilled hole 
are torn and scored; this caused the failure of the crank shaft 
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B. A. R. 40-ton steel-sheathed box cars built by the Magor Car Corporation 


:00STOOK 


Special Features for Handling Newsprint Lading Incorporated in 


Bangor & Aroostook Box Cars 


Tue Bangor & Aroostook recently received from the 
Magor Car Corporation, New York, 500 steel-sheathed 
wood-lined 40-ton capacity box cars in the building of 
which special consideration was given to features which 
permit handling newsprint lading without damage. News- 
print is shipped in rolls in two sizes; namely, 36 in. in 
diameter by 68 in. high, weighing between 1,700 and 
2,000 Ib., and half rolls 29 in. in diameter by 34 in. high, 
weighing between 850 and 1,000 lb. This commodity 
requires the utmost care while being handled in transit ; 
damage due to chafing of rolls, shifting of loaded rolls 
within the car while in transit, and water damage are 
only a few of the many causes which render it unsuit- 
able for use. 

These 40-ton capacity cars have a cubical capacity of 
3,396 cu. ft., a light weight of 45,500 Ib., a load limit of 
90,500 Ib., and a ratio of pay load to gross load of 66.5 
per cent. The principal proportions of the cars are given 
in the accompanying table. 


Features of Superstructure and Lining 


The car superstructure follows A. A. R. recommended 
practices. The roof, of Chicago-Hutchins type, is of 
solid galvanized steel and has compression riveted seams. 
The doors, furnished by the Youngstown Steel Door 
Company, are fitted with Camel roller lift fixtures. The 
ends are of Dreadnaught corrugated two-piece type with 
5 s-in. top and J4-in. bottom sections. Copper-bearing 
steel is used in the ends, doors, roof and the side sheath- 
ing. To insure against water leakage, a generous amount 
of welding is employed throughout. 

The floor consists of a course of 23-in. tongue-and- 
grooved yellow pine extending crosswise of the car, bolted 
in place with MacLean-Fogg water-tight bolts and No. 2 
speed nuts. On top of the 23¢-in. sub-floor is applied a 
top floor consisting of 7$-in. kiln-dried spruce lumber 
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Magor Car Corporation de- 
livers 500 box cars to the 
B. A. R. that follow A. A. R. 
design but have heavy lining, 
flooring and anchoring fea- 
tures to protect newsprint lad- 
ing while in transit 


running lengthwise of the car and nailed to the sub-floor 
with cement-coated oval-head barbed car nails. The top 
spruce floor is applied to assist in the handling of the 
paper rolls by means of lift trucks and to form a uni- 
formly level floor for the loading. 

The side lining is of 1l!465-in. tongue-and-grooved 


Principal Proportions of the B. A. R. 40- Ton Box Cars 


Length inside of body, ft. and i, 1... eoecsoe erre 40- 5 
Width inside of body, ft. and in. .............. n 9- 14 
Height from floor to roof at inside width, ft. and in. ...... 9- 2% 
Width of side-door opening, ft. and in. ............. ese. 6- 0 
Height of side-door opening, ft. and in. .................. 8- 7 
ength over striking plates, ft. and in. .................. 41- 8% 
Length center to center of trucks, ft. and in. ............ 30- 814 
Width of car over side sills, ft. and in. ............ suse. 9- 9 
Width over side plates, ft. and in. ................ esee 9-10 
Cubical capacity, cis: fi. sesso 6d actensrnieranaieiace acd eene ee ans 3,396 
yagit capaci I airne AANE ARR ea be vae 80,000 
Load limit. T E EEO 90,500 
Light weight, lb. oso cis.siwsreracec trois arereis rerrerhm rrr S 45,500 
Ratio of pay load to gross load, per cent ................. 6 


southern yellow pine. It is blind nailed horizontally to four 
corner and four intermediate side nailing posts. The 
end lining is of 19?4g-in. tongue-and-grooved southern 
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yellow pine extending vertically and blind nailed to five 
nailing strips in each end. Blind nailing is used through- 
out to prevent damage to the paper rolls when coming 
in contact with exposed nail heads which commonly work 
out in service. 

Steel binding anchors are used in each corner of the 
car welded to the ends and side posts 5377 in. above the 
floor level to permit of the use of steel straps which 
encircle the rolls of paper to secure them in each end of 
the car thus preventing shifting in transit or yard switch- 
ing. 

The Underframe and Trucks 


The center sills of the cars are formed of two 36.21 
Ib. U. S. S. rolled Z-sections, the top flanges of which 


The ends, doors, roof and side sheathing of the B. A. R. cars are 
of copper-bearing steel 


are joined by welding. The side sills are of 6 in. by 3% 
in. by 54g in. rolled steel angles, extending the full length 
of the car and reinforced at the bolsters by 6 in., 15.3 Ib. 
ship channels and over the door opening by 6 in., 10.7 
bulb angles. 

The bolsters are of the built-up type with 14-in. pressed 
plate diaphragms and 21-in. by 74g-in. top and bottom 
cover plates. Stucki roller-type side bearings are riveted 
to the truck bolsters. Drop-forged steel body center 
plates are used. 

There are two sets of crossbearers and four sets of 
crossties used in the underframe. Diagonal braces, 
pressed from %-in. plate, extend from each corner of 
the car from the junction of side and end sills into the 
junction of the bolsters and center sills. The end sills 
are of 6-in. by 314-in. by 94 s-in. angles, extending cross- 
wise of the car over the center sills. The floor stringers 
are of 3-in., 6.7-lb. Z-bars extending between the bolsters 
and crossbearers over the crossties and between the cross- 
bearers at the center of the car; there is one set at each 
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side of the car about midway between the side and center 
sills, punched to take floor bolts. 

, The trucks, furnished by the Gould Coupler Corpora- 
tion, are of the self-alining spring-plankless 40-ton ca- 
pacity type which embody integral-box double-truss cast 
steel side frames with Symington hooded-type malleable- 
iron journal-box lids. Coil-Elliptic springs are used to 
dampen harmonic oscillation to prevent chafing of the 
wrappers surrounding the newsprint lading and damage 
to the ends of the rolls. A. A. R. No. 3 brake beams 
with Azee brake-hanger wear plates, loop-type forged- 
steel brake hangers and Creco four-point brake-beam 
supports, and Schaefer truck levers of forged steel are 
used. The 5-in. by 9-in. axles were furnished by the 
Bethlehem Steel Company and the Carnegie-Illinois Steel 
Corporation, the 33-in., 700-lb., wheels by the Ramapo 
Foundry and Wheel Works, the brake beams by the 
Davis Brake Beam Company, the brake shoes by the 
American Brake Shoe & Foundry Company and the 
brake shoe keys by the Buffalo Brake Beam Company. 

National Malleable & Steel Castings Company Type E 
single rotary operating couplers with cast-steel yokes and 
Miner A-22-XB friction-type one-follower draít gear are 
used. The coupler operating device is of the Imperial 
type furnished by the Union Metal Products Company. 
The AB brake equipment was furnished by Westing- 
house. All piping is of extra heavy steel and is welded 
to the body crossbearers. Transco metal brake steps. 
Brascott side and end ladders, and Universal hand brakes 
are used. 

The doors and ends are painted a dark shade of green, 
rather than the usual black or red; the sides are red. 
As cars primarily in newsprint paper service must at all 
times be clean and free from grease, odors, acids and sim- 
ilar commodities, each car is stencilled to indicate news- 
print service, and it is felt that the distinctive painting 
will help to distinguish the car and prevent its misuse. 


Railway Equipment 
Serviee Failures 
(Continued from page 294) 


by tears in the metal. This suggests that special atten- 
tion should be given to the proper sharpening of drills, 
a vital factor that is too little appreciated. 

It may be advisable to call attention to a rather com- 
mon application of drilled holes in which difficulties have 
been experienced. This is the drilling of oil or grease 
holes in crank shafts. These holes are long and difficult 
to drill, especially if there is a tendency for the drill to 
run off. In such instances, when the holes are drilled 
from both ends they will not line up and I have seen 
cases where they were %@ in. out of line. It is not 
unusual to find such holes stuffed with waste, in the hope 
that the inspectors would overlook the defect. 

Too frequently in case of fillets, radii and finishes the 
shop authorities are prone to defend a poor position 
by saying, "The drawing did not call for it." In return 
the drafting room may suggest, “It is an important fea- 
ture of shop practice and therefore not necessary to in- 
clude it on the drawing." 

If it is not advisable to specify these details on every 
drawing, would it not be possible to establish standard 
practices as to the radii and fillets, with the understand- 
ing that such standard practices are to be followed in 
all cases? Under such circumstances alibis would not 
be tolerated and buck passing would be prevented. 
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Facts Coneerning the Buchi System of 


Diesel Engine Supercharging" 


A creat deal of misunderstanding exists at the present 
time, even among the technical men in the Diesel-engine 
industry, concerning the detailed principles involved in 
modern supercharging of Diesel engines. This article 
is intended to clear up some of the basic principles in- 
volved in language which can easily be understood. 


Basic Principles 


Generally, it is believed that supercharging consists 
merely in forcing more air into the power cylinders at 
a pressure above atmosphere, and therefore the result- 
ing stresses and increasing pressures are in direct pro- 
portion to the increased output. This, however, is far 
from being correct. As a matter of fact, the primary 
reason which prompted a study of the possibilities of 
supercharging is the great loss of volumetric efficiency 
due to overheating the incoming air both by dilution 
with the residual gases in the clearance space and also 
by the heat absorbed from the hot engine parts. This 
is far more pronounced than is generally suspected even 
by the most experienced designers. 

The effect is self-evident if it is assumed, for example, 
that the incoming air is heated to a temperature of say, 
500 deg. F. Without ramming, the volumetric efficiency 
would then be only 50 per cent and, therefore, 50 per 
cent of the engine manufacturing cost is wasted. The 
above example is made extreme to illustrate the point 
and for easy mental calculation. Diesel engines gener- 
ally never reach a volumetric efficiency as low as 50 per 
cent in the ranges of speed and power usually employed. 

From the above, it is easily seen that if this volumetric 
efficiency is increased to 100 per cent a considerable in- 
crease in power can be obtained without the slightest 
increase in compression pressure, or maximum firing 
pressure. 

At the same time, if the ratio of fuel to air be kept 


* From information supplied by the American Locomotive Company. 
1000 
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Fig. I—Group of indicator diagrams 
Showing various operating phases of 
supercharged 900 hp. engine. The 
Charts, from top to bottom are: (1) 
maximum compression and firing pres- 
sures; (2) enlarged portion of curves 
to show minimum pressures; (3) and 
(4) curves, indicator pressures in ex- 
haust manifold through a full cycle 
range (two engine revolutions) and 
(5) resultant air pressure in air mani- 

this pressure is an average of 

(3) and (4) combined 
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A discussion of the basic prin- 
ciples of supercharging, how it 
is accomplished mechanically 
and the effect on the perform- 
ance of a Diesel engine 


constant, the engine parts will operate considerably 
cooler because the hot exhaust gases will not be in the 
cylinder during the suction and compression stroke. 
Also, the firing and exhaust stroke temperatures will be 
lower in proportion to the heat removed. 

The accomplishment of the above is the primary reason 
for modern supercharging and accounts for about 30 to 
35 per cent of the increased output. Inasmuch as the 
accomplishment of the above involves a certain amount 
of machinery, it is only logical to use this equipment for 
making gains consistent with general reliability of the 
engine itself. The increased reliability of the engine, due 
to lower temperatures, permits a further gain of from 
15 to 20 per cent making a total overall gain of approxi- 
mately 50 per cent. 


Effect of Supercharging on the Engine Proper 


To the average layman, it might appear that the 50 
per cent increase in power output would surely result 
in an increase in engine wear. This, however, is not 
the case, as a Diesel engine of high compression pres- 
sures and inertia of reciprocating and rotating parts, 
does practically the same amount of friction work at 
no load as at full load, and even if the output were 
doubled, the wear on the bearings would not noticeably 
be increased. The parts which usually wear most, 
namely, piston rings and cylinder liners, are now better 
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Compression 
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cooled thus allowing a better oil film to be maintained 
so that instead of increased wear, actually less wear may 
be expected. Also, there would be less tendency of the 
piston rings to stick. 


Methods of Accomplishment 


The Buchi supercharging system consists of an ex- 
haust-gas turbine directly connected to a centrifugal com- 
pressor. The engine exhaust is piped directly to the 
exhaust turbine and at full load results in a mean pres- 
sure of about two to three pounds per square inch in 
the exhaust pipes between the engine and the turbine. 
The energy of expanding this exhaust gas to atmos- 


per square inch exists between the inlet and exhaust 
pipe. This would not allow a complete scavenging of 
the cylinder in the small time available. Therefore, in 
order to assure more effective scavenging, the pressure 
in the exhaust pipe is made to pulsate so that during 
the period of scavenging the pressure in the exhaust 
manifold is very much reduced. This creates a pressure 
difference between the inlet and exhaust pipe of not one 
pound but very much more, and results in a violent rush 
of air through the combustion space from inlet to ex- 
haust manifolds. This pulsation is accomplished by hav- 
ing a multiplicity of exhaust pipes. 

A. study of the graph in Fig. 1 showing the valve 
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pheric pressure provides the means of driving the blower. 
The blower creates an air pressure of about three to five 
pounds per square inch. This air is piped to the engine 
through an air inlet header. 

In order to clean out or scavenge the cylinder of 
burned gases and cool the engine parts, the inlet and 
exhaust valves are made to overlap in their opening for 
a long time at the end of the exhaust stroke, which al- 
lows the air to blow from the inlet header through the 
cylinder into the exhaust header, cleaning out all the ex- 
haust gases from the cylinder and cooling the hot engine 


parts. 
A mean pressure difference of from one to two pounds 


timings, air inlet and exhaust pressures will clearly show 
the relation of one feature with the other. 

In order further to insure complete scavenging of 
every part of the combustion chamber this must be made 
so that the air sweeps through the entire chamber in 
passing from the inlet to the exhaust manifold. 

The pressure crank angle indicator diagram in Fig. 2 
taken with a Cox sampling-valve-type indicator, also the 
pressure-volume diagram plotted from the above, shows 
clearly the increase in area of the card and illustrates 
how the increase in power is obtained. 

The data in Table I shows the difference in perform- 
ance of the standard and supercharged engine. 


Table I—Comparative Performance of Standard and Supercharged Engines 


Stanparp Encine (WirHoUT SUPERCHARGER) 


Type six-cylinder—12¥%4 x 13 in. 


Fuel pump 16mm. Timing 15 deg., 21mm. rack travel. 


Temperature 
Water Oil Fuel 
OF Oil Exhaust Exhaust Consumption 
Time R.p.m. Volts Amps. Brake hp. Inlet Out Inlet Outlet Pressure Temperature Co . per b.hp.-br. 
6:00 700 600 685 604 170 177 168 175 38 840 855 840 Clear .389 
840 840 840 
6:30 700 600 685 604 170 177 168 175 38 830 850 830 Clear .396 
840 830 840 
7:00 700 600 680 600 168 175 170 178 38 830 850 830 Clear .397 
840 830 840 
7:30 700 600 685 604 168 175 168 178 38 825 840 825 Clear 394 
835 820 835 
SrANDARD ENciNE (Wiru Atco Bucur SUPERCHARGER) 
Type six-cylinder—12% x 13 in. Fuel pump 20mm. Timing 12 deg., 21mm. rack travel. 
Temperature 
Water Oil od ak en Fuel i 
at mA 1 xhau: xhaus! Consum ion 
Time R.p.m. Volts Amps. Brake hp. ‘Inlet Out Inlet Outlet Pressure Temperature Color . per bhp br. 
12:00 700 600 1020 900 158 168 158 164 38 780 ded 2 Clear .368 
12:30 700 600 1020 900 160 170 156 168 38 785 As 250 Clear 371 
1:00 700 600 1020 900 160 170 158 170 38 bee 2 1 Clear S71 
1:30 700 600 1020 900 160 170 158 170 38 785 735 745 Clear 371 
785 745 780 
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EDITORIALS 


Weep the Mechanical 
Associations Alive 


One of the news pages of this issue carries the an- 
nouncement that the Committee on Co-ordination of 
Mechanical Conventions in a recent meeting in Chicago 
attended by representatives of the Car Department Of- 
ficers, International Railway General Foremen, Inter- 
national Railway Master Blacksmiths, Master Boiler 
Makers, and Railway Fuel and Traveling Engineers 
Associations decided against holding any convention 
of the associations this year but that, in order to avoid 
a break in the continuity of the proceedings, open 
business meetings of the officers and committee mem- 
bers of the several groups would be held on September 
27 and 28 at the Hotel Sherman, Chicago. 

Announcement was also made that the American 
Railway Tool Foremen’s Association will unite with 
the General Foremen and it was suggested that efforts 
be made to revive the activities of the Master Black- 
smith’s group and affiliate it with the General Foremen. 

Under the conditions that the roads have been forced 
to operate for the past eight years there is not a man 
in a railroad organization who has not heard talk about 
cutting expenses until many have reached a frame of 
mind where the saving of a dollar for labor and ma- 
terials is considered of vastly more importance than 
the proper and intelligent operation of a business the 
job of which is to furnish efficient transportation under 
any conditions. It requires a great deal more hard 
thinking to run a business under conditions such as 
exist at the present time than it does when there is 
plenty of business and the supply of funds and men is 
sufficient to do a good job. The only object in men- 
tioning this at all is to bring out the reason why these 
mechanical associations are of such inestimable value 
to the railroad industry and why every effort should 
be made to encourage their work, not only for the in- 
fluence they have in making it possible for their mem- 
bers to function more efficiently on their respective jobs 
but in helping to hold up the morale of the supervisory 
organizations at a time when morale is not especially 
high. 

After a lapse of several years four of these groups 
held conventions in Chicago last Fall which were an 
outstanding success in every way and many enthusiastic 
comments have since been heard concerning the meet- 
ings and the value of the reports and discussion of the 
variety of subjects that were considered. The impetus 
of last year’s convention revived interest in the work 
of these groups with the result that some of them will, 
without doubt, have unusually complete committee re- 
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ports to present at this year's meetings that will place 
on record the progress that has been made during the 
intervening twelve months. 

The announcement concerning the possible affiliation 
of the General Foremen, Tool Foremen and the Master 
Blacksmiths gives rise to speculations as to what the 
future of these groups may be. All three of them, be- 
fore 1930, were extremely active associations with a 
widely distributed membership and exerted an impor- 
tant influence in their respective fields. It is therefore 
a question in the minds of many as to why these three 
groups apparently have lost ground and are now in the 
position of having to build almost from the ground up. 
Possibly the answer may be that the conditions in the 
field have changed greatly; possibly it is because the 
older group of leaders of these three associations, who 
were the driving force that caused them to remain 
active, have laid down the reins of leadership expecting 
younger men to take up where they left off; possibly it 
is because the present officers of these associations have 
not faced certain facts as they are and rebuilt accord- 
ingly. It is rather difficult to believe that once-power- 
ful associations such as these have lost their vitality 
simply because supervisors in the industry have become 
indifferent to their value. In the discussion of this 
situation with individuals it has been inferred that pos- 
sibly some of the difficulty may be because these minor 
groups do not have the hearty support of the higher 
officers. This last possibility may be discounted for 
the higher officers have supported the associations that 
have continued to do a constructive job of planning pro- 
grams which are of obvious value to their members and 
so to the railroads. 

The minor mechanical associations came into being 
because of a very definite need for a place where groups 
of supervisors might consider the many individual ideas 
for improving methods for the operation and mainte- 
nance of mechanical equipment. The problems of de- 
sign and standards have always belonged to the Me- 
chanical Division. It has never been the function of 
these minor associations to undertake the formulation 
of policies for the industry, the development of work- : 
ing agreements between roads or to establish standards 
for the design of equipment or for materials. It has, 
however, been their function to bring together in one 
place the experience of the operating and maintenance 
forces relating to methods and supervising problems of 
the repair of equipment and the use of materials. In 
this manner the work of these groups has undoubtedly 
been of considerable value to the Mechanical Division. 

When it is considered that expenditures for main- 
tenance of equipment constitute a major part of railway 
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operating expenses and that locomotive repairs alone 
is the largest single expense account it seems strange 
that the day-by-day problems of the men responsible 
for the administration and supervision of this important 
part of railway work are not the concern of an influen- 
tial association. Why is this not the logical field of 
endeavor for a new organization of broad scope which 
could easily be built out of the combination of the Gen- 
eral Foremen, Tool Foremen and Blacksmiths? A sin- 
gle indication of what can be done in other industries 
is the rapid rise to a place of importance of the Amer- 
ican Society for Tool Engineers, which has been built 
with an understanding of the important place modern 
tooling equipment has in industry. 

The General Foremen’s association has suffered a 
loss of membership by the transfer of interest on the 
part of the general car foremen to the Car Department 
Officer’s Association and rightly so for that is where 
they belong—in an organization devoted expressly to 
the peculiar problems of car maintenance, inspection 
and interchange. This is one of the facts that must be 
faced, one that has been brought about by changed con- 
ditions. The real field of the General Foremen's asso- 
ciation of the future is strictly locomotive maintenance 
and the group should be built with the idea of arrang- 
ing programs of such broad interest that master me- 
chanics, shop superintendents, both shop and engine- 
house general foremen, certain department foremen, 
shop engineers and supervisors of shop machinery and 
tools will be attracted to its membership. 

Obviously, as far as the work of tool foremen and the 
blacksmiths is concerned it probably will be worth while 
to build the organization in such a manner that their 
separate identities, as sections, may be maintained for 
it would not serve the objectives of association work 
to submerge these groups too deeply in the background 
of the broad problems of locomotive maintenance. 

There is no question of the need for such an asso- 
ciation. There is no question of the value of it to the 
supervisors in the mechanical department. The only 
question seems to be that of discovering a small group 
of leaders of sufficient vision to realize the opportuni- 
ties, of sufficient courage to do the job that must be 
done under the present conditions and who have the 
ability to formulate plans of obvious benefit to their 
members and to the railroads. This having been done, 
the support for such an organization will be forthcom- 


ing. 


Apprentice 
Training Methods 


With a very few exceptions, apprentice training was 
badly neglected on the railroads of this country during 
the long, drawn-out depression. "When business im- 
proved the railroads, recognizing this weakness, started 
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to recruit apprentices and made efforts to improve their 
training methods. The "recession" slowed down or 
stopped these efforts in many instances, but fortunately, 
not in all of them. This is clearly reflected in the ex- 
tracts from some of the letters from apprentices which 
have appeared on our Gleanings Page in recent months. 
These experiences naturally were paralleled more or 
less closely in the heavy or durable goods industries. 

If we can find our way out of the economic haze, in 
which we have been groping for so long a time, and 
get back on a sound basis, a plentiful supply of well- 
trained craftsmen will be needed to catch up on de- 
ferred maintenance and to meet the demands for newer 
and higher types of services. 

From the standpoint of the nation as a whole, greater 
skill on the part of the employees and new and im- 
proved facilities and equipment will be required to 
meet the competition for world trade from cheap labor 
in other countries. The railroads are the backbone 
of our transportation system, which is vital to the suc- 
cess of our commerce and industries, and they must do 
their full share by improving their effectiveness, not 
only for the general welfare, but also to protect their 
own interests in competing with other types of carriers. 

In the early part of the present century, the rail- 
roads pioneered in the introduction of modern appren- 
ticeship training methods. Some of them are giving an 
excellent account of themselves in this respect today, 
and yet, by and large, the most aggressive and advanced 
thinking in apprenticeship training is to be found in 
the industrial field. Railroad mechanical department 
officers, therefore, will do well to look into the best 
practices in that field for recruiting and training of 
apprentices and workers. 


The Effect of Coal Fines 
On Fuel Consumption 
It has been estimated that railroad coal costs in 1938 
will increase by approximately $19,000,000 over the 
cost in 1937 as a result of new wage agreements and 
the National Bituminous Coal Act. Although the in- 
creased cost of railway fuel is largely out of control 
of railroad men, much can be. and has been, done to 
reduce the total amount of the fuel bill by designing 
locomotives and their firing equipment to produce higher 
boiler efficiencies, by keeping motive power in the best 
operating condition and by avoiding inefficient firing 
practices. The effective fuel conservation efforts of 
railroad mechanical-department officers working on 
their individual roads and through an aggressive spe- 
cialized group like the Railway Fuel and Traveling En- 
gineers Association were never more needed nor po- 
tentially productive in saving railroad fuel money than 
today. : 

In connection with this subject there is the addi- 
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tional item of fuel loss resulting from the use of coal 
containing high percentages of fines. Tests conducted 
about 15 years ago at Purdue University revealed that 
mine-run coal as received was such that 12.5, 19.94 
and 31.3 per cent passed through %%-in., V;-in. and 
l-in. screens, respectively, and that the stack loss from 
this coal ran from 3 to 9 per cent. Coal purchased as 
114-in. screenings was such that 37.59, 57.62 and 95.56 
per cent passed through %4-in., Y2-in. and l-in. screens, 
respectively, and that the stack loss from this coal ran 
from 12.5 to 17.8 per cent. With high stack losses 
increasing with the higher percentages of fines in the 
coal, much of which loss is either unburned fines or 
fines from which the volatile matter alone is burned, 
some thought should be given continuously to the grade 
of coal used as locomotive fuel. 

At least one railroad in the east has undertaken a 
study of this problem. Besides trying to establish 
the fuel consumption on locomotive runs with coal as 
received from the mines, this railroad has also under- 
taken to determine what increase in fines result from 
handling the coal in the loading stations at its ter- 
minals, such increase resulting when coal drops from 
heights as much as 45 ft. against deflectors at the load- 
ing stations and into the locomotive tenders. 

If the proper handling of coal at loading stations 
will reduce the percentages of fines therein and thereby 
effect a well defined decrease in fuel consumption, the 
study of such practice should be extended. 


Freight Cars 
And Safety 


Speeding up the operation of freight trains makes it 
necessary to take greater precautions to insure safe and 
reliable operation. Undoubtedly, freight cars of the 
older and obsolete designs would have been discarded 
long before this had conditions been more favorable in 
recent years. Fortunately, also, a steady improvement 
has been made in accident prevention, and yet it can- 
not be gainsaid much still remains to be done. 

The suggestion has been advanced that mechanical 
department officers might well take a firmer stand in 
matters relating to the operation of obsolete freight cars 
or cars with poorly designed or defective parts. If a 
piece of track or a bridge is weak or defective, the 
engineering department clearly specifies the conditions 
under which it can be used, and the operating depart- 
ment sees that these conditions are observed. Ought 
not the mechanical department to take an equally firm 
position in the operation of the equipment in its charge? 

The use of the arch bar truck in interchange service 
has again been extended to January 1, 1939, although 
past records show numerous accidents chargeable to 
such trucks. Director Patterson, of the Bureau of 
Safety, of the Interstate Commerce Conimission, has 
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consistently pounded on the need for periodic inspec- 
tion of couplers and draft gear, and also that steps be 
taken to insure that the height of the coupler above the 
rail be maintained within specific limits under all con- 
ditions. Here certainly are problems demanding the 
best thought and action on the part of the mechanical 
department, and so much is involved it would seem the 
mechanical department officers could well afford to take 
a decided and firm stand to improve conditions. 


Metal Spraying 
Possibilities 


Metal spraying, the art of building up worn parts and 
the surfacing of others with corrosion resistants by 
metal sprayed from an air-turbine gun after being heat- 
ed to a molten condition by an oxyacetylene flame, has 
not been used extensively in the railway field, in spite 
of the fact it has long been considered by the mainte- 
nance departments of other industries as an indispensa- 
ble process. However, several railroads have made a 
study of the process and are now using it for building 
up piston rods, reverse-gear parts, stoker parts, air- 
pump piston rods, feedwater piston rods, and injector 
parts. These, as well as many others, have been suc- 
cessfully built up to size, and it has been found that 
they wear much slower after installation than the orig- 
inal parts; for example, a metal-sprayed and a new 
pump plunger were tested recently and it was found, 
after each had run the same length of time, that the 
metal-sprayed plunger had worn 30 per cent less than 
the new one. 

One eastern railroad, which has been using metal- 
spray equipment since 1931, reports an annual return 
on its investment of approximately 350 per cent. It 
has been used in reclaiming parts of locomotive acces- 
sories and air-conditioning equipment, as well as the 
surfacing with corrosion resistants of equipment parts 
subjected to atmospheric and chemical corrosion. 

With the continued advance in the use of internal- 
combustion engines for railroad motive power, the 
maintenance departments of the railroads might well 
investigate the advantages of metal spraying as used in 
other fields for tinning bearings to receive babbitt, and 
building up cylinders, pistons, crank shafts, bearing fits, 
valve and cam-gear parts, as well as other parts subject 
to wear and frequent replacement. 

It is a rarity to see metal-spraying equipment in rail- 
road shops and few mechanical officers seem to have 
any knowledge of the subject. On the other hand 
practically every major oil company owns and operates 
metal-spraying equipment. Many railroads are over- 
looking a device which could aid materially in cutting 
maintenance costs and improving the service of a very 
considerable list of specific parts of motive power and 
rolling stock. 
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Gleanings from the Editor’s Mail 


(The Apprentices Speak) 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Blueprint Reading and Seniority 


What we need to improve our apprenticeship is better and 
more schooling on blueprint reading. We receive two hours a 
week schooling on blueprint reading, arithmetic and trade theory, 
but that is not enough. They tell us to study at home, but what 
can you learn by yourself, if you have no one to explain the 
hard work to you? We should also receive more seniority. We 
get two years' seniority after putting in our apprenticeship for 
five or six years. 


We Are Delighted 


I am fortunate in working in a shop that, generally speaking. 
looks after its apprentices well. We have a good instructor 
and a superintendent who is doing all he can for us. I was in- 
formed that our shop superintendent has been following the 
apprentice articles (Gleanings Page) and has advised all shop 
foremen to be sure to keep apprentices strictly on schedule. 
This is just one case where your efforts for better apprentice- 
ship programs have been recognized and have accomplished good 
results. 


Frank Confession from a Special 


When the railroad employed us, it started us at a good salary, 
and we were a loss to them for quite a while until we began 
to become acquainted with the various complexities of rail- 
roading. Therefore there has been quite an investment made in 
us, and in most organizations it would have been seen to that 
this investment was utilized to its best advantage. Does it 
seem strange that we wonder why there is no system adopted 
under which we would gain a fairly good vision of the scope 
of railroading, and not spend our three years in what seems to 
be a haphazard manner, our experience depending solely on 
the management under which we are placed, with an occasional 
release for test work? In this way some of us are quite fortu- 
nate, while some pass their time as a little better than a laborer, 
or in some cases, a super-office boy. 


Capable Young Men Needed 


Many young men with whom I have talked regard the present 
apprentice system, hopelessly, as a method of exploiting cheap 
labor. While I do not feel that this attitude is completely jus- 
tified, there are many evidences that might lead one to draw such 
a conclusion. There is a distinct need for effective apprentice 
training today more than ever before, and I am considering the 
case from the viewpoint of the railways, as well as from that of 
the young men. Many of the reasons seem obvious to you and 
to me, but perhaps they need restating for the benefit of others. 
The average age of railway personnel is higher than in other 
fields—a fact not serious in itself, but indicating that young 
men are not being attracted to the railways to replace natural 
retirement. New equipment, methods and materials, higher train 
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speeds, etc., create more exacting requirements in the mechanical 
and maintenance departments, and require specially trained men. 
Finally, there is a great need for a sympathetic group of em- 
ployees to assist in combating the trend toward government 
ownership. 


Conditions Ideal — Almost 


I am happy to report that conditions at our shop are ideal. 
almost. That is, we have a full time instructor, full co-opera- 
tion of our supervisors, technical data through an I. C. S. 
course, mechanical drawing, and a class room that isn't big 
enough or fit for storage. We secure the least co-operation 
from the “old timers,” who received their training via the helper 
route. Their first salutation is “Howdy, mate, make yourself 
at home, anything you want to know, just ask me.” We do 
ask. Maybe they can't answer all our questions, so they tell 
us after a few questions, "Ask that good for nothing, lazy. 
etc., instructor, that’s what he gets paid for; I'm too busy to 
answer questions all day." They let us act as “tool getters and 
taker backers” and all-around Western Union boys. Sometimes 
they will let us clean the dirt and grease off a job and lots of 
times let us swing the sledge. We are willing to work, realizing 
that experience is the best teacher; but we want to do the work. 
We find an ideal attitude among those who served an apprentice- 
ship. They explain the work and give us plenty of information 
that isn’t in the book. They let us do the work, correcting us 
and giving us helpful hints. 


Apprentice Classes on Company Time 


Apprentices on the Canadian National attend class two hours 
each week, the total number of hours being limited to five 
hundred during an apprenticeship. Two or three classes are 
held each day and the number allotted to each class is from 10 
to 15 apprentices. The classes are kept down to the smallest 
possible number to avoid taking too many apprentices from the 
shop at one time. The class time is apportioned to the study 
of mathematics, drawing and trade theory. In the study of 
mathematics an apprentice is required to make a review and is 
then given a test examination, in order to find out in what part 
of the book he should start to study. This is done to prevent 
time being spent on a subject with which the apprentice is 
familiar. In drawing, most of the first year is spent on geo- 
metrical drawing and projection, then on simple mechanical 
drawing, the apprentices making their drawings from objects. 
The importance of sketching is stressed; all apprentices may 
not make draftsmen, but they are all taught to make an intelli- 
gent working sketch. In trade theory the apprentice studies a 
textbook that applies to the work that he is doing in the shop. 
ie, when on lathe work in the shop, the textbook studied in 
class is on lathe work. By this method the apprentice gets the 
theory of the work, which helps him in the practical shop work. 
Quite a number of the draftsmen working for the company are 
ex-apprentices who received their first training in drawing in the 
apprentice classroom. The railway does not believe it is a good 
policy to pay an apprentice for all the time that he must spend 
in study. The company pays for the two hours spent in class 
each week, but the apprentice must spend at least two addi- 
tional hours a week in home study. It is gratifying to the rail- 
way to see the interest taken in class study and the majority 
of apprentices spend much more than two hours a week on 
study in their own time. 
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IN THE BACK SHOP 


Safety Railings for 
Running Boards 


The illustration shows safety railings applied to the 
outer edge of running boards of Bessemer & Lake Erie 
locomotives for the protection of mechanics when it is 
necessary for them to use the running boards while 
making locomotive repairs in shops and enginehouses. 
These railings, except the sockets which hold the verti- 


Safety railings applied to running boards of B. & L. E. locomotives 
undergoing repairs 


cal posts in place, are removable and are taken down 
before the locomotive leaves the shop or enginehouse. 

This device consists of, first, a series of permanent 
sockets spaced about 5 ft. apart along the outside edge 
of the running board; second, a number of vertical re- 
movable posts which are held in place by inserting the 
bottom of each post into the socket; and, third, several 
lengths of 14-in. chain, each length being about 5 ft. 6 in. 
overall length and extending horizontally from a slot in 
the top of one post to a similar slot in the top of the 
next post, there being a single chain between each two 
adjacent posts. The illustration shows this railing as 
applied in six sections to the entire length of a running 
board. However, one or more sections may be used at 
one time, depending upon the nature of the work to be 
performed. 

Each post socket is a 3-in. length of 1Z4-in. pipe, with 
a steel disk, 14 in. thick, welded within the pipe flush 
with the lower end; this disk has a 14-in. hole for drain- 
age. The bottom of the post rests on the top of this 
disk. These sockets are welded to the outer face of the 
angle or tee at the outer edge of the running board, with 
the top of the socket flush with the top of this angle 
or tee. 

Each post is a 3-ft. length of 1-in. pipe, flattened at 
the top for a distance of 3 in., the post being so inserted 
in the socket, or so rotated after insertion, that this 
flattened portion extends crosswise of the locomotive. 
In the middle of this flattened portion is a vertical slot, 
open at the top of the post and extending 2% in. down- 
wards, into which the ends of the two adjacent lengths 
of chain are placed. The ends of the chains extend 
slightly past the slot in the post. 

At the top of the flattened portion of the post, above 
the chain links in the slot, are two 745-in. holes in line 
horizontally, one on each side of the slot. At each of 
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these holes a 34g-in. bolt and nut is applied to hold a 
flat keeper bar which prevents the chains from being 
accidentally pushed upward out of the slot. 

To remove the railing, one keeper bolt. is removed 
from the top of each post and the other bolt loosened, 
after which the keeper is rotated around the loosened 
bolt until it ceases to interfere with lifting the chain out 
of the slot at the top of the post. The chains are then 
lifted out of the slots, and the posts are lifted out of the 
socket. 


Power Drive Converted 
To Pipe Machine 


The Beaver Pipe Tools, Inc., Warren, Ohio, recently an- 
nounced that users of pipe and bolt cutting machines can 
purchase the illustrated Beaver Model-B pipe and bolt 
machine complete as shown, or in units starting with the 
simple Model-B power drive. The power drive is used 
to operate all makes of hand pipe threaders, cutters, and 
reamers for fabricating pipe from ¥% in. to 2 in. 
diameter. It can also be used with a drive shaft to oper- 
ate gear tools to cut and thread pipe sizes from 2% in. up 
to 12 in. 

The Model-B power drive can be converted into a 


complete 1%-in. to 2-in. portable pipe and bolt cutting and 


threading machine as follows: The cap from the gear 
case is first removed and the spindle is reversed so that 
the chuck is directly over the motor. The cap is then re- 
placed and an automatic chuck wrench ejector added. 
Next the outboard pipe support and sliding pipe rest 
used with hand tools are removed. The hood is then 
placed over the motor and bolted in position after which 
the carriage, reamer, and chip trays are placed in posi- 
tion. Finally a wheel or knife cutoff unit, whichever the 
user specifies, is added and a quick-opening adjustable 
die head is mounted on the chuck. Finally an oil reser- 
voir is added. When these operations are completed the 
Model-B machine will be ready for use. Shop time for 
making these alterations is estimated as 12 min. 


TU ul 


Complete pipe and bolt machine converted from a Beaver Model-B 
power drive 
t 
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EXTRAVAGANT ECONOMY 


by Walt Wyre 


WueEn Jim Evans told the superintendent of motive 
power that one reason for excessive use of material in 
the Plainville roundhouse was because the stores de- 
partment didn’t keep enough material on hand, the 
S. M. P. thought the roundhouse foreman had a couple 
of nuts loose. 

“Tf they don’t buy material,” the superintendent of 
motive power snorted, “how can you use it? I suppose 
the reason for using over 30,000 pounds of brass last 
month was because there wasn’t any bought! Piston 
packing, driver tires, valve bushings—look at this!" The 
official slapped the desk with his fist so hard that the 
sheet of paper with the figures on it danced. “No 
wonder the S. P. & W. is not making any money!” 

Evans, accustomed to the outbursts of the superin- 
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tendent of motive power, waited patiently for him to 
calm down before attempting to explain. The foreman 
bit off a hunk of “horseshoe” and moved his chair 
around so the cuspidor would be convenient. 

“And look at our labor costs!" The S. M. P. pointed 
accusingly at figures on another sheet of paper. “Don't 
tell me all that money was spent because you didn't have 
material !’’ 

“Part of it was," Evans replied in a matter-of-fact 
tone. 

If the S. M. P. had a pressure gauge on his think tank, 
the needle would have: bent the peg on the high side. 
He roared like a passenger train going uphill through 
a deep cut. 

"There's no excuse for the cost of turning power being 
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‘Out came the little black book. "I'm beginning to see why we 


mre using an excessive amount of material and labor costs are 


running up", the superintendent of motive power commented 


so high at this point, and I'm going to stick around here 
awhile and find out why!" he snapped. 

"Well, if you'll excuse me a minute I'll go see how 
they're coming with the engine for 82. It's called for 
10:15 and not out of the house yet," Evans said, rising. 

The official grunted something that Evans took for 
acquiescence and he headed for the roundhouse. 

The foreman found the hostler sitting in the cab of 
the 5086 that was to be used on the fast freight. “What 
you waiting on?" Evans asked. 

"Waiting on machinists to finish," the hostler replied. 

Machinist Cox was standing by the locomotive leaning 
on a side rod. The nut and collar were missing from 
the crank pin. 

"How much do you lack?" Evans asked. 

"Just the side rod collar and nut," Cox replied. 
"Threads were stripped on the old one." 

"Where's your helper ?" 

“He's in the machine shop waiting to get a nut bored 
out and threaded to fit. There wasn't any in the store- 
room," the nut-splitter explained. 

The 5086 got out without any delay, but it wouldn't 
have if the engine crew hadn't got on her in the round- 
house and fortunately the locomotive had almost a full 
tank of water and didn't need any oil. 

After lunch the superintendent of motive power was 
in a better humor. He had gotten rid of his excess 
steam before noon. 
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About one-thirty John Harris, the roundhouse clerk 
came to the machine shop looking for Evans. “The 5091 
broke a driver tire," the clerk told the foreman. 

"Where did it happen?" Evans asked. 

"Just this side of Walker's switch," Harris replied. 
“The dispatcher wants to know how soon you can send 
an engine out to bring the train in," he added. 

“Tell him the 5088 and right away. She came in on 
82 and is still hot. Wonder if the 5091 can make it in?" 
Ee pushed his hat back and rubbed his head thought- 
ully. 

“Don’t know,” the clerk said as he started back to the 
office. 

"What are you going to do?" the S. M. P. inquired. 

"It's only about seven miles out," Evans said. "I've 
got my car here. Believe I'll drive out and see what the 
engine looks like. Want to go?" 

The official did. Ten minutes later with a machinist 
and helper they were on their way. 

Fortunately, aside from the broken tire, no great 
amount of damage was done and the 5091 was able to 
come on in light at slow speed. It reached Plainville a 
little after three o'clock. Evans had been back at the 
roundhouse nearly an hour. 

“Why the tires are almost new," the superintendent of 
motive power commented when he looked at the engine. 
“Have you got one on hand?” 

“Afraid not," Evans said. “TIl ask the storekeeper.” 

"No, haven't got any tires for a 5000." The store- 
keeper picked up a clip board and began to thumb through 
a bunch of requisitions. "I've got some ordered but 
they haven't been shipped yet. I'll rush them.” 

"How long do you think it'll take to get them?" Evans 
asked like a person expecting bad news. 

"Oh, ten days or two weeks," the storekeeper said. 

"Can't you get them sooner than that?" the S. M. P. 
asked with a trace of irritation. : 

“Afraid not, but I'll do my best.” 

Evans swore mildly as he rose to leave. 

“Now what are you going to do?” the official asked 
Evans as the two left the storeroom. 

“Got to do a little figuring,” the foreman told him. 
“Don’t see how I can do without the 5091 two weeks. 
She’s just off the drop-pit in good condition and I sure 
need good engines bad.” Evans spoke more to himself 
than to the S. M. P. 


Next day the inspector reported that the 5076 would 
be due for a five-year test in two more days. One more 
trip and she would have to be tied up. On top of that 
the morning lineup showed two C. C. C. specials for 
that night. By the next morning serviceable engines 
would be plenty scarce in Plainville. 

“Well, I guess that’s that!” Evans remarked as he 
laid the lineup on the desk. 

“What’s the matter now?” the superintendent of mo- 
tive power asked. 

“Just another case of the high cost of turning engines 
going higher,” Evans replied without intending to be 
sarcastic. 

“What are you going to do?” the official asked. 

“Got to get a tire on the 5091 and have her ready to 
run by to-morrow afternoon. ” Evans reached for the 
lineup and handed it to the official. 

“Where you going to get a tire?” 

"I've got to get one somewhere,” Evans said seriously 
as he started to leave the office. 

The foreman went to the tool room and got a tire 
caliper and from there to the cement platform near the 
storeroom where tires were stacked. After measuring 
every tire that looked as though it would do, the fore- 
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man found one that could be used. It was worn almost 
to the limit. He marked the tire with a piece of yellow 
keel and headed back for the roundhouse. He met the 
superintendent of motive power near the drop pit. 

“Did you find one?” the official wanted to know. 

“Yeah, I found one that can be used, but I’ll have to 
turn all the other tires on the 5091 to match. 

“That'll take a lot of miles off them." 

“Yes,” Evans agreed, “but I don’t see any other way 
out of it. Do you?” 

“Afraid not,” the S. M. P. said as he made notes in 
his little black book. 

By four o’clock the next afternoon the wheels had 
been dropped, nearly an inch cut taken off each tire 
except the new second-hand one, and the wheels were 
back in place. Machinists were putting the rods up when 
Evans took a call on the engine. It was the only one 
available for an extra west that the dispatcher was worry- 
ing about. 


Tue foreman was in the roundhouse office alternately 
chewing his finger nails and a pencil as he attempted to 
answer some of his correspondence when the engineer 
that brought the west bound extra in came to the office. 
“Say, that 5090 I just came in on will have to have new 
piston packing.” 

“Which side?” 

“Both sides. They’re blowing like a politician a week 
before election. I had to double Clear Creek hill and if 
the booster hadn’t been working I wouldn’t have got 
over then. Gimme a work report,” the engineer added. 

A night machinist pulled the pistons from the 5090. 
Evans looked at them just before eight o’clock next 
morning. No argument about it, new rings were re- 
quired to put the engine in condition to run. When the 
eight o'clock whistle blew, the foreman gave machinist 
Clark the work slips on the engine and a requisition for 
two sets of rings. 

Fifteen minutes later Clark found the foreman. “There 
are only two rings in the storeroom of the right size,” 
the machinist said. 

Evans pondered a minute. then said, “Well, put them 
in the side that looks the worst and put the pistons in, 
rings or no rings. We've got to run her.” 

“Both sides are the worst," the machinist said. ‘What 
I mean is the packing is completely down.” 

Evans pondered again. "I'll take a look." 

The machinist was right. The rings on both pistons 
were two trips overdue at the scrap dock. The foreman 
looked at first one then the other. Suddenly he raised 
up and said, “Take all of the rings off without breaking 
them if you can, and whatever you do, don't break over 
two of them." 

“Might as well be broke," the machinist muttered as 
Evans walked away, but the nut-splitter proceeded to 
follow instructions. By working carefully he removed 
all of the rings without breaking any of them. 

In the meantime the foreman went to the storeroom 
and started to look around. 

*What are you hunting?" the storekeeper inquired. 

“Afraid you haven't got it," Evans replied, half jok- 
ing, half serious. Then he stopped by the rack where 
rolls of metal used for shimming locomotive tires were 
stored. He pulled out about a foot from a roll of one- 
sixteenth of an inch shim stock. “This stuff has got quite 
a bit of spring to it," Evans remarked. 

“Yeah, it's pretty good metal," the storekeeper agreed. 
“Could I sell you some of it?" 

*Let's see your tin snips," Evans replied. 

*Want to take a sample with you?" the storekeeper 
asked as he went to get the tin snips. 
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The metal was hard cutting with a pair of tin snips, 
but Evans managed to cut off a piece about ten inches 
long. He then cut a strip of the metal approximately 
three-eighths of an inch wide lengthwise of the piece. 
He went back to the roundhouse carrying the narrow 
strip of metal, bending it back and forth as he walked. 

The storekeeper stood and watched, wondering who 
was nuts, he or the foreman. 

The machinist was cleaning the ring grooves on the 
right piston when Evans came up. “How did you make 
out?" Evans asked. 

“O. K.," Clark replied. 
without breaking them." 

“That’s good because you may break one or more 
putting them back in." The machinist gave Evans a 
hope-you-are-harmless look; the foreman continued, 
"Here's what I want you to do. Go to the storeroom 
and get a strip of one-sixteenth shim stock about half 
again as long as the distance around the piston. Under- 
stand ?" 

“Be about ten feet long?" The machinist laid a fold- 
ing rule across the diameter of the piston. 

"Yeah ; then I want you to cut two strips of the shim 
stock just wide enough to fit loosely in the ring grooves." 

"But why one and a half times as long as the distance 
around the piston?" the nut-splitter wanted to know. 

"May not need to be that long, but I'll show you when 
you get the strips." 

While the machinist was getting the shim stock and 
taking it to the power shear to cut the strips, Evans 
went to the roundhouse office to see how things were 
coming along there. He had been so busy figuring how 
to get engines out that he had entirely forgotten that the 
superintendent of motive power was on the job. 

That official was in the office looking over work re- 
ports, checking overtime and prying into things in gen- 
eral when Evans entered. 

“Say, it looks like there's been a lot of unnecessary 
overtime," the S. M. P. said. 

“Yes, and I'm afraid there's going to be some more. 
but I don't see any way around it." Evans explained 
about the piston rings and added, "That's just an ex- 
ample." 

While the two were talking, the engine inspector came 
in to give a work report to the clerk to copy. 

“What you got?" Evans asked. 

"It's the 5087," the inspector replied, "and there's 
quite a bit of work on her. All of the rod bushings are 
worn, some of them past the limit," he added. 

“Yeah,” Evans sighed, “we’ve renewed most of them 
every trip for the past month." 

"Why don't they last longer?" the superintendent of 
motive power asked. 

“Well,” Evans replied, “there are several reasons. 
The pins are out of round and driving boxes pounding. 
Im going to run her over the drop-pit soon as the 
storeroom gets in some crown brasses for her. I'll have 
the pins trued up at the same time." 

The official made some notes in his little black book 
and went out to look at the locomotive. 

It took the machinist and his helper over two hours 
to cut the strips and fit them in the grooves. The power 
shears were a little out of line and the mechanic couldn't 
make them cut straight. After getting the first strip he 
cut too narrow near the middle, he cut the next two a 
little wide and finished them to size by draw filing. 

The superintendent of motive power, after looking 
over the 5087, walked out to the shop to look around a 
bit. He found the machinist filing the strips and wanted 
to know what they were for. 

“T guess they are to shim up the old rings on the 


"I got all of the rings out 
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5090. There wasn’t but two new rings to fit her in the 
storeroom," Clark explained. 

The official watched a few moments then walked away. 
He met Evans coming back to the shop and went with 
him. 

"Strips are finished," Clark told the foreman. 
what do I do with them?" 

"Here, bring them over to the work bench," the fore- 
man replied. “Get a ball pein hammer." 

Evans opened the jaws of a vise about three inches, 
then laid one of the strips across the opening. He 
struck the shim stock with a hammer, bending it into 
the shape of a wide shallow V. Then he moved it three 
inches, turned the strip over and formed another V in 
the opposite direction. 

"[ see," the machinist said. ‘You want to make the 
strip corrugated so it'll have some spring to it and give 
them old rings some snap." 

"That's what I hope," the foreman replied. “Put an 
old ring with a spring under it and a new ring on each 
piston." 

"Looks like it might work," the superintendent of 
motive power said as they walked away. 


“Now 


©6@ ay, Mr. Evans, the 5073 needs new valve bushings 
on the left side again,” a machinist came up and said. 

“What does he mean—again?” the S. M. P. asked. 

“Has only been a few trips since the bushings were 
renewed," Evans explained. “The bull rings are worn 
so badly that bushings don't last long. You see—" 

“Let me finish," the official cut in. "There aren't any 
bull rings in the storeroom, and you are using more 
bushings because you haven't any bull rings." . 

“That’s right." 

"Let's go to the storeroom . . . What's the trouble 
we can't get material when we need it?" the superin- 
tendent of motive power asked the storekeeper. 

“T order everything the foreman asks for," the store- 
keeper replied. “But sometimes it takes quite awhile 
to get it and sometimes we don't get it at all. You see, 
the railroad hasn't got the money to buy everything they 
need." 

"But we've got to keep the engines running and we 
can't do it without material," the S. M. P. argues. 

“That’s right," the storekeeper agreed, “but—” 

"Got a middle connection brass for a 2700?" a ma- 
chinist helper asked from the counter. 

"No," the material clerk replied. 

“You can use a 5000," the storekeeper said. “It’s just 
half inch bigger outside and an inch and a half longer." 
"How much more will it weigh?" the official asked. 
"Oh, about five pounds." 

"Uh-huh, five pounds more brass in the scrap and 
extra time for a machinist cutting it off on the lathe." 

The material clerk laid the brass casting on the coun- 
ter. "Is that all?" 

“No,” the helper said, “I want six one-inch bolts eight 
inches long." > 

“Nuts?” the clerk said, meaning did he want nuts for 
the bolts. 

“Yeah, eight hex.” 

The clerk returned. “Have to give you one by tens. 
Haven’t got the eights.” 

Out came the little black book. “I’m beginning to see 
why we are using an excessive amount of material and 
labor costs are running up,” the superintendent of mo- 
tive power commented. 

“Yeah, we sure are using lots of it, especially brass 
and valve bushings,” the storekeeper said. “If we got 
everything we ordered I don’t know how much we would 
use.” 


e 
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"Well, if Evans uses as good judgment ordering as I 
think he does, my opinion is we'd use a whole lot less," 
the superintendent of motive power said. “It seems to 
me like a case of extravagant economy." 

Evans nodded and reached for his plug of “horseshoe.” 


Reaming Crosshead Bolt 
Holes with a Drill Press 


To avoid the breaking of reamers while reaming tapered 
holes for crosshead bolts at the Pen Argyl shops of the 
Lehigh & New England a foreman designed the illus- 


Application of a universal chuck to the spindle of a drill press 
for reaming crosshead bolt holes 


trated universal chuck which is threaded to a socket for 
application to a drill press. The universal chuck is tight- 
ened sufficiently to revolve the reamer but loose enough 
to permit slipping of the reamer should it become fast in 
the bolt hole. When the reamer slips it is removed from 
the hole, cleaned and oiled, reinserted and the reaming 
continued. Since the application of the universal chuck 
for this purpose the breakage of reamers has been entirely 
eliminated. 


Cutting Locomotive Frames 
In the Back Shop 


Four side-frame sections for a mallet locomotive were 
recently machine gas cut from SAE 2035 rolled steel 
slabs in the Milwaukee, Wis., shops of the Chicago Mil- 
waukee, St. Paul & Pacific. Each of the slabs was 23 
ft. long, 3415 in. wide, 5 in. thick, and weighed 14,- 
800 Ib. 

This shop is equipped with an Airco-DB No. 1 Travo- 
graph, which has a range of a maximum rectangle 414 
ft. wide by 11 ft. long. In order to cut the frame sec- 
tion, 23 ft. in length, with this machine, it was necessary 
to use 32 ft. of track and make some changes on the 
torch and tracer mountings. This was done to accom- 
modate the extended tracing table which was positioned 
outside the standard table and parallel to the cutting 
table. Two 16-ft. lengths of rail are now used to permit 
enough longitudinal travel for cutting the 23-ft. long 
slab. The tracing table is extended beyond its normal 
position, and an extension for the manual tracer is just 
long enough to take care of this extension. The cutting 
table, and location of the 3414-in. wide steel slab, is 
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The torch and extension arm, showing cut in progress on a 
frame window 


View of the frame from the front end taken when the cutting 
was completed 


The machine gas-cut locomotive frame—One of four for a mallet-type locomotive 


closer to the Travograph rails than standard practice; 
the torch, however, is extended towards the rails to 
accommodate this change. 

The steel slab was preheated before cutting, a brick 
furnace being used as shown in one of the illustra- 


Performance Data in Machine Gas-Cutting 


Mallet Locomotive Frames* 
Cutting time, hrs. and min, approx. ......... cee eee 3-15 
Cutting tip. tyD6 civ vss ese doa tr es cs Style 144, No. 6 
Oxygen pressure, Ib. " 60 
Acetylene pressure, Ib. 4 
Cutting speed, ia. per min, «uersus «veas e untur aai 6 
Linear: feet cut ....2.... eva sas sian hic) kr v Fr) des 97 
Oxygen consumption, cu. ft. assessore hiss saties 1,055 
Acetylene consumption, cu. ft. ............... "T 63 
Oxygen consumption per linear foot, cu. ft. ... 10.87 
Acetylene consumption per linear foot, cu. ft. . TE 0.65 
Ratio of oxygen to acetylene ..cccscccccnsssccesssecve 16.75:1 


* Air Reduction Sales Company, New York, Airco-DB No. 1 Travo- 
graph used. 


tions. Asbestos sheets bridged the bricks and covered 
the slab by lapping the joints.  Preheating was ac- 
complished by two oil burners. The cutting torch was 
directed by the manual tracer following a soapstone pen- 
cil layout on the top of the steel tracing table. 

The slabs were preheated with oil burners for about 
8 hours, slowly bringing them up to a temperature of 
600 deg. F.; this was checked carefully by a pyrometer 
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to eliminate guesswork. The asbestos sheets which 
formed the top of the furnace were removed to expose 
only the section being cut and were replaced as soon as 
the cutting on the section was completed. Seven start- 
ing holes were pierced for the starting of cuts in the 
openings. Test coupons were cut from two different 
points specified by the metallurgist. The data given in 
the table were obtained on this job. The weight of the 
slab at the start was 14,850 lb. while the estimated 
weight of the completed frame section is 5,000 Ib.; this 
indicates that approximately two-thirds of the material 
in the slab may be worked up into miscellaneous forg- 
ings. 


Compound for Oil. 
Water and Steam Lines 


The Kenite Laboratory, 83 Murray Street, New York, 
has recently introduced into the railroad field two prod- 
ucts known as Kenite Joint Compound, for use on steam, 
air and water lines in power plants and on locomotives 
and cars, and Kenite Oil Pipe Plastic for use wherever 
it is desired to stop oil leakage. Both of these products 
are plastic in character, an essential difference being that 
the joint compound remains plastic at all times, while the 
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oil pipe plastic hardens in contact with the atmosphere 
while remaining semi-plastic underneath the surface. 

The joint compound is especially adapted to steam and 
air lines with threaded or flanged connections under 
pressure. On coach heating lines it has been used suc- 
cessfully on six-inch gaskets under 85 Ib. pressure, and 
in power plants on steam lines and boiler studs under 
500 Ib. pressure. It is also used on air, water and steam 
lines and on boiler studs on steam locomotives and for 
yard and car air lines. 

Used as a joint compound on threaded pipe connec- 
tions it has peculiar qualities of elasticity which make 
wicking unnecessary by providing a joint-sealing mate- 
rial that does not set up hard, but remains flexible and 
adjusts itself to the contraction and expansion of the 
joint. It is said that its adhesive qualities prevent it 
from breaking loose from the pipe surfaces and passing 
through the pipe. This feature is of importance in loco- 
motive piping, in order to prevent interference with the 
operation of such devices as triple valves, power reverse 
gears, etc. 

The oil pipe plastic has been applied successfully in 
the railroad field as a sealing medium on joints which 
are required to be oil-tight, such as oil lines and cover 
plates on Diesel engines. 


Loeomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


What is the Color of 
Overheated Crown Sheets? 


Q.—What color would the fire side of the crown sheet be if 
the sheet had been touched up just enough to spring the head 
of the crown bolts? What color would the crown sheet be on 
the water side, or what indication would there be on the water 
side?—S. A. W. 


A.—The overheated areas of crown sheets show a 
deep blue color, which is characteristic of overheating. 


Why Flange Knuckles Crack 


Q.—What causes the backhead of a locomotive boiler to crack 
at the knuckle of the flange? Sheets are of an alloy content. 
Can it be remedied?—G. J. F. 


A.—The cracking of the boiler sheets at any point 
is due to expansion and contraction strains set up by the 
buckling effect on portions of the boiler not free to ex- 
pand and contract with heating and cooling of the boiler. 

The expansion and contraction of the boiler shell and 
firebox wrapper sheet is not the same as that of the 
boiler tubes and firebox sheets. This unequal expansion 
and contraction between the shell on the outside and the 
tubes and firebox on the inside causes a working of the 
backhead, the strains of which are carried by the knuckles 
at the sides of the backhead. 
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The proper handling of the locomotive to reduce to a 
minimum the actual causes of expansion and contrac- 
tion, such as the excessive use of the blower, the blow- 
ing down of the boiler too soon after fires are drawn, 
the use of cold water in washing boilers, the forcing of 
the fire too rapidly, would aid considerable in the pre- 
vention of cracked backheads. 

A practical remedy is to reenforce the knuckle with a 
patch on the outside, or, when applying new backheads, 
reenforce the knuckle with a plate on the inside of the 
knuckle; this reenforcing plate strengthens the knuckle 
and transfers the strains out into the flat plate, thus 
preventing the cracks from starting. 


A Correction — Reason for Removing 
Flexible Staybolt Caps 

Q.—Referring to your January, 1938, issue of the Railway 
Mechanical Engineer, page 37, "Locomotive Boiler Questions 
and Answers": Item (e) of this question is not properly an- 
swered. Item (e) in this issue reads as follows: "Staybolt caps 
shall be removed or any of the above tests made whenever the 
United States inspector considers it desirable in order to thor- 
oughly determine the condition of staybolts or staybolt sleeves." 

The I. C. C. rule on this matter reads as follows: “Staybolt 
caps shall be removed or any of the above tests made whenever 
the United States inspector or the railroad company's inspector 
considers it desirable in order to thoroughly determine the con- 
dition of staybolts or staybolt sleeves."—]. R. 


A.—J. R. is correct. Rule 23 (e) as shown on page 
37 of the January, 1938, issue should be corrected to 
include both United States and railroad company's in- 
spectors as stated in the question. 


Thickness of Dome 
Cap Calculated 


Q.—Kindly advise me as to the method of determining the 
thickness of a dome cap of a locomotive boiler.—A. D. 


A.—The thickness of a locomotive dome cap, which is. 
an unstayed flat head, unpierced and is rigidly fixed and 
supported at the bounding edges by bolts or studs, cam 
be computed from the formula 


/0.162 P 
t =a y — 
S 


where t = thickness of plate, in.; a = diameter or short 
side of the area measured to center of the dome-cap 
gasket, in.; P = maximum allowable working pressure, 
lb. per sq. in.; TS = ultimate tensile strength, Ib. per 
sq. in., stamped on the plate as provided for in the 
specification for the material; and S = allowable unit 
working stress, (TS/factor of safety), lb. per sq. in. 

Assume a locomotive boiler having the following char- 
acteristics: Steam pressure = 225 lb. per sq. in.; diame- 
ter of dome gasket = 2577 in., I. C. C. factor of safety 
= 4; and tensile strength of steel = 55,000 Ib. per sq. 
in. Thus, we have S = 55,000/4 = 13,750 and 


/0.162 x 225 
— = 1.3 in. 


13,750 


The required thickness of the dome cap would be 15 6 in. 

Dome caps of locomotive boilers are, as a rule, finished 
where the caps are secured to the dome. This finish 
would require the plate, from which the dome cap was 
made, to be at least !4g in. thicker than the thickness 
of the finished portion of the cap; thus, the thickness of 
the plate for the dome cap herein calculated would be 
13% in. 


t= 25.5 y 
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With the 
Car Foremen and Inspectors 


Pipe-Cutting Machines 
At Milwaukee Shops 


Two compact and efficient pipe-cutting machines which 
are giving exceptionally good service at the Chicago, 
Milwaukee, St. Paul & Pacific passenger car shops, Mil- 
waukee, Wis., are shown in the illustrations. The first 
of these is a metal-cutting friction saw, developed by the 
De Walt Abrasive Products Corporation, Lancaster, Pa., 
the machine illustrated being particularly well adapted 
for cutting steel and brass pipe because adequate power 
is available to make the cuts quickly, square with the 
centerline of the pipe and leaving only a thin fin which 
may be readily broken off by hand. All pipe sizes up to 
215 in. may be cut. 

Referring to the illustration, the construction of the 
machine is apparent. The pipe is held square with the 
abrasive wheel in one or two vises VV as may be neces- 
sary. The carborundum abrasive wheel or disc is 18 in. 
in diameter and 1⁄4 in. thick, being mounted on the shaft 
of a compact high-speed electric motor M, which oper- 


De Walt metal-cutting friction saw installed in the Milwaukee 
passenger car pipe shop 
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ates at 3,500 r.p.m. and develops 7% hp. The motor is 
supported in an indexed bracket, which permits making 
angle cuts about a horizontal axis, the upper part of the 
bracket being capable of transverse movement in V-ways 
in the upper head of the machine. This head is clamped 
to a vertical post at the rear of the machine, thus per- 
mitting adjustment for angle cuts about a vertical axis. 
Hand feed for the cutting operation is obtained by means 
of handle H, which operates a sprocket wheel and chain 


Milwaukee shop-made saw for use in cutting copper and aluminum tubing 


drive connected to the motor-supporting bracket. Foot 
treadle T' gives quick release of the vise pressure for ad- 
justment of pipe position and a galvanized pan P catches 
the scrap pipe ends. The machine is easily started and 
stopped by means of push buttons C. 

The special sheet-metal guard G was developed to fur- 
nish additional protection to the operator in case of 
breakage of the wheel. A hinged panel in one side of 
this guard gives ready access to the wheel when neces- 
sary to make a change and the safety glass permits in- 
spection of the sawing operation without eye hazard. 
When the glass becomes clouded by action of the 
abrasive particles a new square may be inserted at small 
cost. The shielded electric light installed on the machine 
helps production by giving excellent illumination just 
where it is needed. 


Cutting Soft Metal Pipe 


For cutting soft metal pipe and tubing at the Milwau- 
kee car shops, the machine shown in the second illustra- 
tion is also used to advantage, consisting of a substantial 
wood table with well-braced legs which carries a self- 
contained 12-in. circular wood saw, belt driven from a 
5-hp. electric motor mounted at the back of the machine 
with a starting switch and control lever on the side. The 
driving motor is fully guarded by means of a metal 
frame and wire screen, as illustrated. 

The table top is approximately 32 in. by 43 in., and 
located at a convenient height of about 36 in. above the 
shop floor. Two metal slides inset in the table top, as 
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illustrated, serve as guides for a wood carriage which 
moves at right angles to the saw cut and is equipped 
with a simple wood vise, operated by a screw and hand 
wheel. The machine is designed to cut either copper or 
aluminum tubing in all sizes up to 2 in., and the opera- 
tion consists simply of placing the tubing in the hand- 
clamp or vise and feeding it by hand to the cut-off saw 
which makes the cut smoothly and easily. 

In practice it was found necessary to furnish protec- 
tion against flying chips; consequently, the hinged metal 
guard, shown in the illustration, was applied in such a 
way that while making the cut it is turned down over 
the saw groove and deflects or catches all'chips. As in 
the case of' the other machine, the advantage of this one 
is that the saw cut is made quickly, square with the pipe 
centerline and with practically no fin. 


Inspection of Lading 
In Open-Top Cars 


One of the most important duties of a car inspector is to 
inspect carefully the lading placed in open-top cars be- 
fore it is allowed to leave despatching terminals to see 
that it is securely braced to prevent shifting of the load 
while in transit. The blocking used to secure the lading 
should be checked to see that it conforms to the minimum 
requirements specified in the A. A. R. Loading Rules, 
and where there is no specific rule or figure in the rules 
to cover a specific type of lading the inspector should, if 
possible, call the matter to the attention of his foreman 


Twin rolls loaded in accordance with Sketch 1 of Fig. 65-A of the 

loading rules—Note exceptionally long bodies tied down in accordance 

with Sketch 2—With ordinary train handling this load will stay in 
position 


N , 


Pd 
o s 
Two rolls that were loaded in the center of the car, their combined 


weight being in excess of 20,000 Ib. but not in accordance with Sketch 
1 of Fig. 65-A—Note Item B split and broken and Items C torn loose 
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Minimum Requirements for Securing Mill Rolls, 
Lengthwise-Gondola Cars* 


Item No. of Pieces Description 

A 2 RETON Brake wheel clearance. See Fig. 2 of the 
Loading Rules. 

B 2 4-in. by 4-in., hardwood, length to suit, rolls 


less than 20,000 Ib. 

4-in. by 6-in., hardwood, length to suit, rolls 
20,000 lb. and over. 

Secure each Item B with 2 bolts, 34-in. diam- 
eter with washers, through floor and Items F. 

When Items B are less than 3 in. thick, th 
must completely fill space between the shoul- 
ders of rolls and Items G. See sketch 1. 

4-in. by 4-in., hardwood, wedge shaped, rolls 
less than 20,000 lb. Secure each with five 
40-D nails. 

4-in. by 6-in., hardwood, rolls 20,000 lb. and 
over. Secure each with 2 bolts, 34-in. diam- 
eter, with washers, through floor and Items 
F. Increase length of center item, when 
necessary, to admit of applying nails or 
bolts. When Items G are used, Items C and 
G must be of equal height. See sketch 1. 

4-in. by 4-in. hardwood, rolls 28-in. diameter 
or less. For rolls over 28-in. diameter, height 
of Items D must be one-seventh the diameter 
of roll, maximum height 10 in., width equal to 
height, length equal to two-thirds the length 


C 6 per roll 


D 2 per roll 


of body of roll. Secure to floor with 40-D 
nails. 
E Each Item D 6 4-in. by 4-in. by 12-in., hardwood, wedge 
ft. long or less, shaped. Secure with 40-D nails. 


3. Each Item D 
over 6 ft., add 
1 for gach addi- 
tional 4 ft. or 
less in length. 
Rolls weighing 
20,000 1b. or 
over, 2 each, 
Item D. 


Two-thirds of Items D, minimum thickness 2 
in., 4 in. wide, hardwood. When applied in 
two or more sections, bottom section must 
be long enough to fill space between Items D 
and car sides, nailed to floor with 30-D nails. 
Nail top sections to the one below with 30-D 
nails. 


F 6 per roll Bir by 4-in. by 18-in., or Y-in. by 4-in. by 
-in. 


G 2 per roll 


6 in. wide, high enough to provide 4-in. bear- 


ing against end of roll, hardwood, length to 
suit. Secure each with 2 bolts, 34.in. diam- 
eter with washers, through floor and Items F. 


Required only when Items B are less than 3 
in. thick. See sketch 1. 


When loaded two or more, side by side, and their combined weight is 
20,000 Ib. or more, Items B and C must be bolted. Items D and re- 
quired only on sides of rolls next to car sides. 

Rolls with short bodies, 24 in. diameter and over, and exceptionall 
long bearings, must be secured as per either sketches 2 or 3 in Fig. 65-À 
of the Loading Rules. 

d Finished portions of rolls or bearings must be protected to prevent 
amage. 

See General Rules for further details. 


* All items and sketches mentioned in this table are shown in Fig. 65-A 


of the A. A. R. rules governing the loading of commodities on open-top 
cars, page 154 of 1937 revised edition, effective January 1, 1938. 
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End blocking which should have been applied in accordance with Sketch 
1 has been torn loose; obviously, one or both rolls will work past the 
side blocking and shift toward one side of the car on a curve 


The combined weight of these rolls is in excess of 20,000 Ib. and they 
should have been loaded in the center of the car in accordance with 
Sketch 1 of Fig. 65-A of the Loading Rules 


Two rolls weighing eight tons each with no end protection and only a 

small block slipped under each side of the rolls to prevent them from 

rolling toward the car side—If they had shifted against the side of the 

car they would no doubt have caused an accident by derailing or 
upsetting the car 


so that a careful study can be made of the load. If no 
foreman is available he should not permit the load to 
depart in a train until he is firmly convinced that suffi- 
cient bracing and blocking has been provided to carry 
the load safely to its destination without damage to the 
lading or creating a hazard to the railroad. 

A commodity that requires the greatest of care in han- 
dling is mill rolls, which range from 6 in. to 6 ft. in 
diameter. Modern rolling mills erected in many parts 
of the country have brought about the demand for larger 
diameter rolls, some of which weigh as much as 20 tons 
apiece. The requirements of former Fig. 65 of the A. A. 
R. Loading Rules were not sufficient to prevent these 
large-diameter rolls from shifting in transit with the re- 
sult that several loads that had been secured in accord- 
ance with this rule were found shifted past their side 
blocking. Fig. 65-A was then developed and shows the 
minimum requirements for securing these rolls to pre- 
vent them shifting in transit, rolling over against the car 
sides and creating a hazard that is liable to cause the car 
to derail or turn over. 

The accompanying illustrations show several cases 
where mill rolls were improperly blocked and where the 
requirements of Fig. 65-A of the loading rules were not 
followed at the place where the cars were loaded, mak- 
ing it necessary for the car inspector to bad-order the 
car and have the loads reblocked before allowing them to 
continue to their destination. While none of the rolls 
in the illustrations were damaged or caused an accident, 
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This is a good looking load; however, it will not meet the requirements 

of Fig. 65-A of the Loading Rules because one Item C is required di- 

rectly in the center of each roll. This is important because the end 

thrust of each roll is confined to this point and, unless protected, 
Item B will split allowing the load to become loose 


this was no doubt prevented by the action of the car in- 
spector in bad-ordering the cars before they actually 
shifted sufficiently to pass by the side blocking and roll 
towards one side of the car. 

By carefully comparing the manner in which each of 
the illustrated loads were loaded with the reproduction of 
Fig. 65-A of the A. A. R. Loading Rules it will be ob- 
served that in only one case was the minimum require- 
ments of the rules followed. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Disagreement as to Type 
Of Brake Beam Applied 
On July 29, 1936, the Green Bay and Western repaired 


NATX car 1416 and in its bill showed that one new 
No. 15 A. A. R. brake beam had been applied. On 
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August 4, 1936, the Chicago, Milwaukee, St. Paul and 
Pacific removed the brake beam and in its repair card 
showed it to be an A. A. R. No. 2-plus beam. 

The North American Car Corporation maintained that 
the repair card of the C. M. St. P. & P. acted as joint 
evidence, according to Rule 90, that a No. 15 beam had 
not been applied by the G. B. & W., and asked that the 
latter road reduce its charge to that for a secondhand 
No. 2-plus beam. However, the G. B. & W. contended 
that a new No. 15 had been applied on its lines and 
maintained that it had never been the purpose of joint 
evidence to prove that secondhand material had been 
applied, the purpose being to show that repairs might 
have been made which are not the owner's standard. 

In rendering a decision on November 11, 1937, the 
Arbitration Committee stated: “While this is not a case 
of wrong repairs, the principle of Rule 90 applies, and 
the bill of the Green Bay and Western should be ad- 
justed to a basis of a new No. 2-plus beam applied."— 
Case No. 1759, North American Car Corporation versus 
Green Bay & Western. 


Angle Cock 
Cap Remover 


Many of the angle cocks received at car shops for re- 
pairs have caps corroded or damaged, making their re- 
moval difficult, and considerable time is sometimes re- 
quired in doing this work by hand. The mechanical 
cap remover, illustrated, was developed to overcome this 
trouble and has proven unusually efficient, removing all 
caps without trouble. 

To remove the cap, the cock is placed, cap down, in 
a slot in the bench top. The hex nut on the cap will 
then be in a power-driven hex socket, located beneath 
the slot which holds the cock while the cap is being 
turned out. The device operates at slow speed so that 


the cocks can be placed in and removed from the ma- 
chine while it is in motion; six caps per minute can be 
removed. 

The device is powered from an overhead shaft through 
a combination of pulley, cone clutch, sprockets and gears 
to a vertical shaft on which is mounted a hex socket of 
size suitable for the work. The hex socket is located 


Angle cock cap removing device used at the Northern Pacific shops, 
: Brainerd, Minn. 
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in the center of the slot and three inches below the bench 
top. The slot in the bench top is metal lined. Opera- 
tion of the machine is controlled by a lever conveniently 
located on top of and to the rear of the bench and con- 
nected to the cone clutch. 


Diseussion of 
I. €. €. Rule 4* 


M. E. Fitzgerald, general car inspector, C. & E. I.: 
There is quite a misunderstanding on the part of in- 
spectors in connection with Rule 4. I have in mind the 
question of one stake on a car raked to destruction, the 
rule providing that two stakes on a car raked one-third 
of its depth are cardable. I understood Mr. Mehan to 
say at the last meeting that the association will put out 
an interpretation on that rule. We are really up against 
a problem on cars moving through interchange with one 
stake on a car raked to destruction, cut in two. I would 
like Mr. Mehan, if he would, to give us some idea as to 
what to do when we receive a car with one stake raked 
practically to destruction. 

J. E. Mehan, assistant to superintendent car depart- 
ment, C. M. St. P. & P.: As I understand this rule, 
one stake or one brace on one side of a car damaged to 
destruction would not be cardable. That’s the way I 
understand it. 'There must be two stakes damaged to 
the extent shown before it is cardable. Bear in mind 
that this limit of cardable defects in Rule 4 for open 
top cars was brought about by a study made where this 
sub-committee viewed hundreds of open-top metal cars, 
and it was really surprising to see the cars that came out 
from the owner's shop after having had the air brakes 
cleaned, or the boxes repacked, or the car repainted by 
the car owner. In other words, work done on the car 
that could only be done on a repair track and he allowed 
these cars to return to service with these posts in this 
condition, and it was from what the committee saw that 
this rule was framed. If the car owner didn't pay any 
attention to these defects why should you; if he didn't 
consider it detrimental enough to repair when he had the 
opportunity to do so, why should you; and it was on that 
basis that this limit was defined. There were cars with 
bulb stakes flattened right up against the side of the car 
just as though there never had been a bulb in it at all; 
still the car was repainted all over and nothing was done 
to straighten the stakes. The car owner didn't seem to 
mind as long as there were less than three so damaged 
or even cut, so I would say, from the reading of the rule, 
that where one post or one brace on the side of the car 
was damaged to destruction, or even missing entirely, 
it would not be cardable. 

Mr. Fitzgerald: Every car foreman knows what Mr. 
Mehan has said is true. We write these rules and the 
rule is clear. It is true that thousands of cars are mov- 
ing with one and two stakes flattened and the owners 
run them. The association, which merely represents the 
railroads in making and formulating these rules, writes 
a rule to which the president of the railroad has agreed, 
so why should we worry about them; why shouldn't we 
be honest and not have this difference of opinion at every 
terminal? Lets go along with what Mr. Mehan has 
said. There is quite a bit of discussion of this question 
throughout the country and you men can go a long way 
towards cutting out a lot of this useless carding. On 
the railroad I represent we are in a position to follow 


* Abstract of a Discussion at the February Meeting of the Car Fore- 
men's Association of Chicago. 
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up every defect card that’s issued. I can bring you any 
number of defect cards for side stakes raked and dam- 
aged that have never been billed and never will be. We 
have followed them up for two or three years and I can 
produce a great many of them any time you want. The 
committee is doing a big job and is trying to help our 
inspectors. At large points, such as Chicago, the in- 
spectors pass cars up in a hurry, but at the smaller 
points where the inspectors have more time they card 
these things and criticise the fellow in Chicago for not 
carding them. Let’s cut out that foolishness. I think 
the committee is on the right ground when they cut out 
a lot of this useless carding. 

Mr. Mehan: Perhaps the committee that is to recom- 
mend changes at the next meeting might ask that some 
interpretation be put in Rule 4 to amplify it in such a 
way as to make it clear if it is not clear. The A. A. R. 
has gone to great lengths in trying to make Rule 4 
workable. As you all know, it is necessary that we 
have Rule 4 because of the trivial unfair usage defects 
that are really not detrimental to the car and are not 
repaired until the car is shopped for general overhauling. 
In the meantime, the car remains in service with a defect 
card on it. It becomes so illegible that nobody can read 
it, or it is lost off and the wrong railroad is finally 
penalized. Every inspector at interchange points is sup- 
posed to take a record of that defect card, and so we 
have to put something in Rule 4 to define the defects 
which would not be cardable in order to cut out this un- 
necessary defect carding and recording. It has worked 
very well, but it is a hard rule to write and make it sat- 
isfactory to everybody. No matter how you define limits 
you will always find questions of the kind Mr. Fitzgerald 
raises, and, of course, we cannot say that they are fool- 
ish questions. I think it would be better if we would 
petition the A. A. R. to give us some kind of a ruling 
in Rule 4 to define whether or not a post or brace dam- 
aged to destruction or missing entirely would be cardable 
so that that question would be settled forever. 

J. Krupka, general foreman, C. B. & Q.: If we have 
a car with one post out and one post bent to the extent 
shown in Rule 4, would one or two posts be cardable ? 

Mr. Mehan: One post cut and one post bent on the 
same side of the car? If the post that’s bent isn’t bent 
to the extent defined in Rule 4 we don't care if the owner 
ever repairs it or not because it will never be cardable 
in interchange. If the post that’s cut isn’t cut to the 
extent shown and there is only one of them, it isn’t card- 
able because it doesn’t require any carding in inter- 
change so that you and I will never be bothered with 
carding for two posts of that kind. 

Mr. Krupka: The question was, one post is bent to 
the extent shown and other post is cut to the extent 
shown. 

Mr. Mehan: Under the rule, the one that is bent to 
the extent shown is cardable, the other would not be. 
That would be my interpretation of the rule. 

Mr. M. E. Fitzgerald: I quite agree with Mr. Mehan. 
We must, as car men, get away from this theory of 
technical interpretation and technical exceptions. If we 
can ever get to the point where we agree that the com- 
mittee appointed to formulate these rules actually repre- 
sent the roads, and then if you will turn to the page in 
the rule books where you will note your president ac- 
cepted the position of the committee formulating these 
rules, then we can come to a common understanding 
and there won't be a condition such as confronts us 
now. Transportation men invariably tell me that no two 
car men agree on the rules. We have got to get to a 
point where these men accept the position of the com- 
mittee. What's the use of you and me arguing when 
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the president signs the book of rules and in that book 
he says that two stakes must be raked to a certain ex- 
tent. I am not trying to force my personal opinions on 
you, I am trying to get all car men to agree that one 
thought, one idea, right or wrong, is the thing we ought 
to follow. In other words, if it is wrong let's follow 
the thought of the committee for one year. Better that 
than having a thousand diversified ideas of the rule. 
The rule to me is clear. I brought it up so that Mr. 
Mehan could interpret it and we would all have one 
thought on the matter and so this association can back 
it up. 


Replacement Brake 
Hanger Bracket 


Cast-steel U-section truck side frames which are equipped 
with obsolete or worn brake-hanger brackets can now 
be modernized by cutting off the old brackets and weld- 
ing on the new replacement bracket, illustrated, which 
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Replacement brake-hanger bracket before application to the truck 
side frame 


has been developed especially for this purpose by the 
Illinois Railway Equipment Company, Chicago. The ap- 
plication is made by burning the old bracket from the 
truck frame with an acetylene torch approximately 3 in. 
from the centerline of the hanger, leaving a portion of 
the old bracket to which the new bracket may be welded 
by the electric-arc method. The new bracket is made 
of electric cast steel. 

The hanger bearing portion of the replacement bracket 
is made in accordance with the latest A. A. R. 1937 de- 
sign. The attachment portion 1s designed to replace any 
type of bracket now on the frame. The new replacement 
bracket is placed in the standard A. A. R. hanger loca- 
tion regardless of where the present brackets are lo- 
cated. This permits the use of a standard loop-type 
hanger instead of necessitating the use of several dif- 
ferent designs and lengths of hangers. 

Correct alinement of the replacement bracket is con- 
trolled by a jig, furnished by the manufacturer and used 
as shown in the drawing. The location of the bracket is 
gaged from the side-frame column opening, and variation 
in the side-frame column opening in relation to the 
brackets is taken care of by an adjustable stop gage on 
the jig. The jig is clamped to the side-frame column 
as shown; the bracket is then placed in the outstanding 
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View of the bracket welded to the side frame and equipped with 
Mobile Type-A brake-hanger bearings and Perfection retainer key 


arms of the jig, and the brackets are tack welded, after 
which the jig is removed and the welding completed. 
The operation of burning off the old bracket and apply- 
ing the new bracket consumes little time and can be ac- 
complished with ordinary shop facilities. 
Mobile Type-A brake hanger retainers are used in the 


Sw Replacement 
bracket (typical) 


ee fa Sed rain 
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Assembly drawing which shows how the brake hanger bracket welding 
jig is applied and used 


brackets to provide hanger bearings, and also to remove 
all wear from the side-frame brackets. The retainers 
are reversible and are normally held in position by 
Perfection retainer keys, a new improvement over the 
bolt-holding means previously used for securing the re- 
tainers in position. The tapered key serves as a drift 
to force the retainers back into the bracket, and, together 
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with the key adapter, completely fills the holes in the 
bracket. The key is of ductile drop-forged steel, is 
readily bent in locked position, and can be removed and 
reapplied many times. 


Questions and Answers 
On the AB Brake 


Brake Cylinders (Continued) 


304—Q.—What test should follow the application 
test? A.—The brake-pipe leakage test. 

305—Q.—H ow is this test made? A.—Make a further 
brake-pipe reduction of 15 lb., and move the device 
handle to lap position. 

306—Q.—What then should be observed? | A.—The 
pressure on the brake-pipe gage, leakage being indicated 
by a drop in pressure. 

307—Q.—W hat leakage is permissible? A.—The drop 
should not exceed 2 lb. in 1 min. 

308—Q.—W hat action is noticeable during this test? 
A.—A slight pumping action of the emergency piston, 
indicated at the quick-action exhaust. 

309—0Q.—Does this affect the leakage test? | A.—It 
will in no way affect this test. 

310—0.—What test follows the brake-pipe leakage 
test? A.—The auxiliary-reservoir leakage test. 

311—Q.—H ow is this test made? A. —Watch the 
brake for 1 min. If a release is obtained in less time, 
it indicates leakage of auxiliary-reservoir pressure. 

312—Q.—To what may such leakage be attributed? 
A.—To a leaky graduating valve, slide valve, auxiliary 
reservoir or pipe connections. 

313—Q.—What defect in the test device would bring 
about a release? | A. —A leak into the brake pipe past 
the rotary valve. 

314.—O.—What test should follow the auxiliary-res- 
ervoir leakage test? | A. —The release test. 

315—0Q.—H ow is this test made? A.—By moving the 
test-device handle to the No. 2 position. 

316—0.—What effect does this have? | A.—It in- 
creases the brake-pipe pressure through a restricted 
opening in the test-device rotary sufficiently to force the 
piston and slide valve to release position. 

317—0.—W hat time should be required to accom- 
plish ‘the release? | A.—On cars whose length is 50 ft. 
or less, 20 sec., plus 5 sec. for each pound of brake-pipe 
leakage. On cars 51 to 60 ft. in length, 25 sec. plus 10 
sec. for each pound of brake-pipe leakage. On cars 61 
to 70 ft. in length, 30 sec. plus 15 sec. for each pound 
of brake-pipe leakage. 

318—Q.—What precaution should be taken during 
this test? A.—It must be observed that the supply-line 
pressure does not drop below 70 1b. 

319—Q.—In the event of any such variation, what 
should be done? A.—Means should be provided for 
maintaining the supply pressure at 70 Ibs. and the test 
repeated. 

320—O.—What test follows the release test? A— 
The service stability test. 

321—Q.—What must be done before beginning the 
test? A.—Move the device handle to position No. 1, 
charging the brake pipe and reservoirs to 70 lb. 

322—Q.—When the system is fully charged, how is 
the test conducted? A.—Move the device handle to po- 
sition No. 5, reducing the brake-pipe pressure 20 lb. 
and then return to lap position. 
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High Spots in 


Railway Affairs... 


Eastern Railroads Get 
Passenger Fare Increase 


On July 5, the Interstate Commerce Com- 
mission reversed its 6-to-5 decision of last 
April and authorized the eastern railroads 
to increase their basic coach fares from 
2 cents per mile to 2.5 cents a mile for an 
experimental period of 18 months. This 
readjustment, which was made in the midst 
of the vacation season, naturally caused all 
sorts of repercussions. The fact that the 
railroads need greater revenues is, of 
course, not questioned. The fear on the 
part of some of the commissioners is that 
this increase in rates will drive business 
to competing carriers and will result in 
less net for the railroads than if the 2-cent- 
fare had been maintained. The question 
arises, however, whether such a determina- 
tion is not purely a managerial function 
which should be made by the railroad man- 
agements which are thoroughly familiar 
with the passenger business, and which 
must carry the responsibility for the re- 
sults, rather than by the commissioners 
who are more or less far removed from 
the practical problems involved. The 
Commission also emphasizes the point that 
coach service has been greatly improved 
since its decision in 1936 that coach fares 
should not exceed 2 cents a mile. Heavy 
investments have been made in these im- 
provements, and this fact is recognized and 
appreciated, even by casual travelers. 


“Road Hogs” 


Railroad brotherhood magazines in recent 
years have contained complaints from some 
of their members about the “road hogs;” 
that is, men, who because of their seniority 
and the peculiar rules under which they 
operate, have been able to make unusually 
large wages at the same time that men 
down the list have been furloughed or 
have worked for only a small part of the 
time. It is a matter of record that some of 
these “road hogs” are paid for as high as 40 
days or more of work in a month. Interest- 
ingly enough, this phase of the wage ques- 
tion promises to be integrated into the 
present wage controversy, but not by the 
railroads or by the labor leaders. It is 
coming rather from railroad economists, 
the newspapers and the railway press. The 
furloughed men and those working on 
short time have lacked leadership in pro- 
tecting their interests, but are rallying as 
they recognize that outside influences are 
sympathetic to their needs. With the lime- 
lights focusing upon unfair and punitive 
working rules, which cause the railroads 
to spend millions of dollars each year for 
work not done, it looks as if there might 
be an overhauling of the working agree- 
ments which were adopted at a time when 
operating conditions were very different 
from what they are today. It is high time 
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that they were revised to conform to mod- 
ern operating conditions. If so, then 
money, which is now being spent for work 
which is not done, can be diverted to pro- 
ductive work which will call back to their 
jobs many workers in the equipment and 
road maintenance departments. There is 
plenty of such work which must be done 
if the funds can be found. 


Will the Rutland 
Follow the Circus? 


The roustabouts put the circus out of 
business, even though the performers were 
willing and anxious to take a cut in their 
salaries to keep it going. What will hap- 
pen on the Rutland? The federal judge 
has said that the court could not permit 
the receiver to operate that railroad many 
days at a loss of $2,400 a day. Officers of 
the 413-mile road have accepted successive 
salary slashes since May 5, totaling about 
56 per cent. Citizens in communities along 
the line are naturally greatly disturbed 
over the prospects of abandonment, and 
are seeking to find ways and means of 
keeping the road in operation. The sug- 
gestion has been made that, in conjunction 
with various other measures, a voluntary 
wage cut on behalf of the employees would 
help to insure the operation of the road 
for a time at least. Doubtless, the work- 
ers would be glad to make a reasonable 
compromise to protect their jobs. The 
labor union spokesman, however, insists 
that such proposals can be discussed only 
under the provisions of the Railway Labor 
Act, proceedings for which are already 
under way, which may stretch out over 
several months. As a result the workers 
on the Rutland may soon find themselves 
entirely off the payroll. 


Deadheads 


The passenger traffic report made by Co- 
ordinator Eastman’s Section of Trans- 
portation Service in 1935 estimated that 
passenger transportation issued gratis an- 
nually was equivalent to at least 50 million 
dollars. In the following year, a compila- 
tion made by the Bureau of Statistics of 
the Interstate Commerce Commission, and 
covering the first quarter of 1936, indicated 
that by far the largest percentage of those 
receiving free transportation were em- 
ployees, or members of their families, of 
the carrier reporting. A recent report of 
the same Bureau, covering the year 1937, 
estimates that free transportation to the 
value of almost 25 million dollars was 
given to the employees of other carriers 
and their families and to persons not em- 
ployees of carriers nor members of em- 
ployees families. Obviously, the discon- 
tinuance of passes to employees of other 
carriers or to non-employees would not 


save the railroads this amount of money. 
The report is presented as a matter of 
information without recommendations. 


The Wage Controversy 


The Brotherhood of Railroad Trainmen 
broke away from the Railway Labor Ex- 
ecutives Association some time ago, and 
is now holding separate conferences with 
the Carriers Joint Conference Commit- 
tee in the negotiations on the proposal to 
reduce wages 15 per cent. The American 
Train Dispatchers Association and the 
Order of Sleeping Car Conductors are not 
participating, since they were not served 
notices of a reduction on July 20. There 
is apparently no possibility of agreement 
between the leaders of the workers and 
the managements, and the next step will 
be to appeal for mediation. Just when this 
may be done was not evident when this 
was written. The labor leaders appar- 
ently intend to do all they can to slow up 
the progress of the controversy, in the 
hope that improved business conditions 
may help their case when it is finally set- 
tled. Unless something unforeseen occurs. 
the controversy promises to drag along for 
several months. That all of the workers 
are not in sympathy with the steps their 
leaders are taking is quite apparent. It 
would be interesting, also, if some un- 
biased public authority would judicially 
pass upon the correctness of the absurd 
statements that are now being made for 
public consumption, and quite apparently, 
for propaganda purposes. 


Railway Mail Service 
Passes Century Mark 


On July 7, 1838, Congress approved of an 
act designating every railroad in the 
United Sates as a post route. Before that 
time the railroads had carried mail for 
contractors who transferred it from stage 
coaches and other agencies because of the 
more expeditious service offered by the 
new competitor. July 7 of this year was. 
therefore, observed as the centenary of 
railway mail service on an official basis. 
There has been considerable controversy 
as to the time and place of the first use 
of railway mail cars on which the mail 
was sorted in transit. Two mail cars, 
equipped for sorting mail, were built by 
the Hannibal & St. Joseph (now a part of 
the Burlington lines). in 1862, and these 
cars were placed in service on July 26 of 
that year, operating between West Quincy 
across the state of Missouri to St. Joseph. 
Similar service was inaugurated on the 
Chicago & North Western, between Chi- 
cago and Clinton, Iowa, on August 28, 
1864. Apparently, mail was sorted on trains 
considerably earlier than these two dates, 
envelopes being in existence post marked 
on the Boston & Albany in 1857. 
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Among the 


Clubs and Associations 


Eastern Car Foremen’s Outing 


Tue Eastern Car Foremen’s Association 
held its annual golf tournament and field 
day at the Racebrook Country Club, New 
Haven, Conn., on Thursday, July 14. Rail- 
road and supply men from the eastern and 
New England districts made up the total 
attendance of about 275 members and 
guests. Numerous events were held to 
provide entertainment for those in attend- 
ance. The golf tournament, as usual, held 
the spotlight with seven prizes for the 
principal winners. These were as follows: 
Low gross, Harry Nunn, B. & A.; Class 
A—Low gross, T. M. Ferguson, Ameri- 
can Arch Company ; low net, C. E. Bryant, 
Jr., Johns-Manville Corporation. Class B 
—low gross, L. C. Haigh, Magor Car Cor- 
poration; low net, E. L. Brown, B. & O. 
Class C—low gross, W. P. Brennan, Fab- 
reeka Products Company; low net, W. L. 
Giles, Ellcon Company. In the putting 
contest for golfers G. W. Rink, Reading, 
was the winner and in the putting contest 
for non-golfers first prize was won by C. 
A. Hillers, L. C. Chase Company. The 
general arrangements for the outing were 
carried out under the direction of J. P. 
Egan, president of the association; F. H. 
Becherer, general chairman; A. E. Calkins 
and R. Sonquist, vice chairman, and 11 
committee chairmen. 


Mechanical Conventions 


THE Committee on Co-ordination of 
Mechanical Conventions met at the Hotel 
Sherman, Chicago, Monday, July 25, F. 
) os „Roesch presiding. The following as- 
sociations were represented: Car Depart- 
ment Officers, International Railway Gen- 
eral Foremen, International Railway Mas- 
ter Blacksmiths, Master Boiler Makers, 
Railway Fuel and. Traveling Engineers 
and Allied Railway Supply Association. 
In accordance with recommendations made 
by the General Committee of the Mechan- 
ical Division, A. A. R., it was decided 
that no conventions of these associations 
be held this year. 
avoid any break in the continuity of the 
proceedings and the committee reports and 
to maintain them up-to-date, it was decided 
that open business meetings of the officers 
and committees of the various associations 
represented be held at the Hotel Sherman 
on Tuesday, September 27, and if necessary 
the meetings be continued over Wednesday, 
the 28th. Some of the associations have 
so many reports to discuss that it will be 
difficult to dispose of them, even in the 
two-day period. 

Announcement was also made at the 
meeting that the American Railway Tool 
Foremen’s Association will unite with the 
International Railway General Foremen’s 
Association. The suggestion was also 
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In order, however, to 


made that efforts be made to revive the 
International Railway Master Black- 
smith’s Association, affiliating it with the 
International Railway General Foremen’s 
Association. 


American Welding Society 
Annual Meeting 


Tue annual meeting of the American 
Welding Society will be held at the Book- 
Cadillac Hotel, Detroit, Mich., October 16 
to 21. The President's reception will be 
held on Sunday afternoon, October 16, 
while the technical sessions will begin at 
9:30 a. m, Monday, October 17. The 
tentative program includes the following 
papers: 

Monpay, OCTOBER 17 
Afternoon 

Arc Welding as Influenced by Shop- Preparation, 
Tools, Jigs and Fixtures, by . S. Evans, 
American Car & Foundry Company i 

Physical and Chemical Properties of the Nickel- 
ron Alloys Formed in the Welding of Nickel 
Clad Steel, by W. G. Theisinger, Lukens Steel 
Co., J. H. ei Metal Thermit Corp., 
and F. G. Flocke, International Nickel Co. 

Weldability of Medium Carbon Steels, by R. W. 
Emerson, Westinghouse Electric & Manufac- 
turin o. 

The Effect of Current, Pressure and Time on 
the Shear Strength and Structure of Spot 
Welds in the Aluminum Alloys, by G. O. 
Hoglund and G. S. Bernard, Jr., Aluminum 
Company of America 


Tvuespay, OCTOBER 18 
Morning 
Flame Cutting, by J. J. Crowe, Air Reduction 
Sales Company 
Weld Penetration, by John Hruska, chief metal- 
lurgist, Electro-Motive Sop, 
S. alker, The Linde 


Bronze- Welding, by W. 
Air Products Company 
Some Electrical Charactersitics of Arc, by Dr. 


É Suits, Research Laboratory, General 
Electric Company 
Afternoon 


(Joint Session with American Society of 
Mechanical Engineers) 

Brazing Tubes in High-Pressure Boilers with 
Silver Alloys, MM . Weir, New York Cen- 
tral, and H. . Webber, General Electric 
Company 


WEDNESDAY, OCTOBER 19 
Morning 
Recent Developments in Welding of Machine 
Tool Structures, by L. F. Nenninger, chief 
engineer, and W. A. Maddox, welding super- 
visor, The Cincinnati Milling Machine ompany 


Symposium on Copper Alloy Welding 

Progress in Copper Welding, by Ira T. Hook, 
research engineer, and Clinton E. Swift, weld- 
ing engineer, American Brass Company 

Terang of Spot Welds on Copper-nase Alloys, 
by D. K. Era mpion, M. L. Wood, and J. C. 
Babin, Chase Brass and Copper Co. 

Carbon Arc Welding of Silicon Bronze, by E. S. 
Bunn and J. R. Hunter, Revere Copper and 
Brass, Inc. 

A Quick Shop Test for Quality of Weld and Its 

orrelation with the Standard Tests, by W. 
J. Conley, The University of Rochester 


Fripay, OCTOBER 21 
Morning 
Railroad Session 


Welding in Car Construction, by A. M. Unger, 
Pullman-Standard Car Manufacturing Company 


The Draftsman’s Dream . 
"The Drawing Office During a Passenger-Car Program," by Fred Wiegratz, draftsman, 
C. M. St. P. & P., Milwaukee, Wis. 
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The "Flying Scotsman" trains of the London & North Eastern at Stevenage, England* 


C. M. & St. P. Enlarging Engine- 
house at St. Paul 


Tue Chicago, Milwaukee, St. Paul & 
Pacific has awarded a contract to the Okes 
Construction Company, Minneapolis, Minn., 
for the construction of a 30-ft. addition to 
three stalls of this company's enginehouse 
at St. Paul, Minn., consisting of new con- 
crete pits, brick walls on pile foundation 
and a frame roof. The total cost of this 
work will be approximately $30,000. 


A. S. M. E. Committee on 
Rubber and Plastics 


A committee on rubber and plastics has 
been established by the Process Industries 
Division of the American Society of Me- 
chanical Engineers which will deal with 
several phases of these industries, includ- 
ing mechanical applications, research on 
basic mechanical properties, processing 
equipment, and standards. Activities of the 
group will be beyond the normal range of 
other professional organizations in an 
effort to fill the present conspicuous gap in 
the mechanical field. A 

The committee will sponsor the presen- 
tation of papers at technical sessions of 


* To celebrate the jubilee of the railway race 
to Edinburgh in 1888 and the introduction of 
new rolling stock for the Flying Scotsman, the 
L. & N. É. on June 30 ran the original Flying 
Scotsman of 1888 from King’s Cross to Steven- 
age, where the passengers were transferred to the 
new train. The locomotive of the former train, 
“The Stirling,” having but one pair of driving 
wheels, was taken out of York Museum for the 
run, and the coaches were collected from all 
parts of the country. 
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the regular national meetings of the A. S. 
M. E. Dr. F. L. Yerzley, E. I. du Pont 
de Nemours & Co., Inc., Wilmington, Del., 
is chairman of the rubber and plastics com- 
mittee. The secretary is Dr. J. F. Smith 
of the Edward G. Budd Manufacturing 
Company, Philadelphia, Pa. 


C. N. R. to Spend $14,000,000 for 
New Equipment 


Tue Canadian National will make new 
equipment purchases amounting to nearly 
$14,000,000 during the present year, ac- 
cording to J. L. Ilsley, acting Finance 
Minister at Ottawa. Of this amount a 
loan of $3,455,000 has been authorized by 
the House, the remaining three-quarters 
of the total to be raised by the railroad 
under powers granted by legislation passed 
some years ago. 


G M C Exhibit at World's Fair 
to Include Diesels 


A LARGE section of the General Motors 
Corporation exhibit at the New York 


World's Fair of 1939 will be devoted to 


Diesel-engine operations. In this connec- 
tion, a complete 3,600-hp. streamlined 
Diesel-electric locomotive will be displayed 
for visitors to inspect. The field of trans- 
portation as a whole will be reviewed 
through scientific and educational exhibits 
sponsored by General Motors Research 
Laboratories, which will illustrate the con- 
tributions and achievements of research in 
transportation during the past 25 years. 


B. & O. and Pullman to Stream- 
line Capitol Limited 


Tue Baltimore & Ohio has concluded 
arrangements with the Pullman Company 
for the streamlining of the Capitol Limited, 
the roads all-Pullman train operating be- 
tween Washington, D. C., and Chicago. 
The work will be started immediately, one 
set of the train's equipment being put 
through the shops first, to be followed by 
the other set as the first Capitol stream- 
liner goes into service. Delivery of the 
first set is expected in the early fall. 

The improved Capitol will follow the 
now-standard B. & O. pattern of stream- 
lining, devised by Otto Kuhler, consulting 
engineer of design. 


Awarded Honorary Degrees 


L. W. BarpwIN, president of the Mis- 
souri Pacific, Edward M. Durham, Jr. 
chief executive officer of the Chicago, Rock 
Island & Pacific, and William C. Dicker- 
man, president of the American Locomo- 
tive Company, classmates at Lehigh Uni- 
versity in 1896, were awarded honorary 
degrees of Doctor of Engineering by that 
school at commencement exercises on June 
14. The degree was conferred upon Mr. 
Baldwin in recognition of noteworthy con- 
tributions to the technique and economics 
of railway operation; upon Mr. Durham 
in recognition of noteworthy contributions 
to railway management; and upon Mr. 
Dickerman in recognition of notable con- 
tributions in the improvement of locomo- 
tive and other railway equipment. Messrs. 

(Continued on next left hand page) 
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MODERN LOCOMOTIVES MEAN... 


Increased power at high speeds 


Fuel economy 


Lower maintenance 


Higher operating standards 


Greater gross earnings 


Increased net profits 
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Baldwin and Durham were graduated from 
Lehigh with a degree of civil engineer, 
while Mr. Dickerman was graduated with 
a degree of mechanical engineer. 


Southern Pacific Car Workers 
Adopt Light Blue Uniforms 


A LIGHT blue uniform with cap to match 
and with the name of the craft of the 
wearer inscribed upon it is now being worn 
by car inspectors, welders, coach cleaners, 
icemen, electricians, machinists, car oilers, 
boilermakers, carmen, truckmen, laborers, 
pipers, sheet metal workers and their help- 
ers in Southern Pacific terminals. The 
innovation is a part of a general “spruce- 
up” campaign among employees whose 
work frequently brings them in contact 
with the public. 


Petroleum Fair Exhibit to Fea- 
ture Transportation Aids 


How petroleum fuels and lubricants have 
aided in the maintenance of railroad serv- 
ice will be illustrated in a special display 
of the 
at the New York World’s Fair, 1939, 
which will feature the story of transpor- 
tation from the ox-cart to the present day. 
The transportation exhibit will seek to 
show how the petroleum industry has aided 
railroading through the development of 
special oils and lubricants for locomotives, 
cars and other equipment and will indi- 
cate, further, how modern lubricants have 
freed engines and machinery from the 
limitations of friction at high speed. 

The Petroleum Building at the fair will 
take the form of an equilateral triangle, 
covering an area of 28,166 sq. ft. Raised 
20 ft. above the ground and rising to a 
height of 80 ft., the building will be sup- 
ported by four large replicas of oil tanks. 

Fourteen companies will participate in 
the petroleum exhibit. 


‘Coronation Scot" to Make 
American Tour 


Lorp Stamp of Shortlands, chairman of 
the London, Midland & Scottish (Great 
Britain), has announced that his road's 
streamline “Coronation Scot" will tour 
3,120 miles over eight American systems 
next year, visiting 38 cities, and will later 
be exhibited at the New York World's 
Fair. Host to American transportation 
heads and other distinguished guests at a 
luncheon tendered by him in the Hotel 
Gotham, New York, as president of the 
Associated British & Irish Railways, Lord 
Stamp said that the London-to-Glasgow 
flier, which in trials set the British record 
speed of 114 m. p. h., will be brought here 
the last week in March to Baltimore, Md., 
where it will start on the following itiner- 
ary: Washington, D. C., Wilmington, Del., 
Philadelphia, Pa., Lancaster, Harrisburg, 
Pittsburgh, Wheeling, W. Va., Columbus, 
Ohio, Dayton, Cincinnati, Louisville, Ky., 
Indianapolis, Ind., Terre Haute, St. Louis, 
Mo., Springfield, Ill, Chicago, Kalamazoo, 
Mich., Battle Creek, Detroit, Toledo, Ohio, 
Cleveland, Akron, Youngstown, Erie, Pa., 
Puffalo, N. Y., Rochester, Syracuse, Utica, 
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Petroleum Industry Exhibition, 


Schenectady, Albany, Springfield, Mass., 
Worcester, Boston, Providence, R. I. 
Hartford, Conn, New Haven and New 
York City. 

In making this tour, the train will travel 
over the Baltimore & Ohio, Pennsylvania, 
Big Four, Louisville & Nashville, Illinois 
Central, Michigan Central, New York Cen- 
tral and the New York, New Haven & 
Hartford. The tour will end in time for 
the train to be in position at the World's 
Fair on April 15, ready for the opening on 
April 30. A post-exhibition tour is under 
consideration. 


Twenty-Fifth Anniversary of the 
Railway Educational Bureau 


A TESTIMONIAL dinner in celebration of 
the twenty-fifth anniversary of the Rail- 
way Educational Bureau was held on the 
evening of June 30 at the Union Station 
in Omaha, Neb., in honor of D. C. Buell, 
director. The Bureau was founded by E. 
H. Harriman of the Union Pacific System 
in 1909 and in 1913 D. C. Buell took over 
the operation as a private concern and 
offered the service to all railroad em- 
ployees in the United States. Among the 
guests at the dinner were H. R. Safford, 
senior executive assistant of the Missouri 
Pacific, Houston, Texas; H. E. Dickinson, 
general superintendent, Chicago & North 
Western, Omaha, Neb, and Eugene Mc- 
Auliffe, president of the Union Pacific 
Coal Company. The dinner was given and 
attended by all Bureau employees and 
their guests. Richard C. Buell, son of the 
founder of the Bureau, acted as toast- 
master. He has been associated with the 
Bureau for the past four years as special 
representative and was recently made as- 
sistant to the director. 


Evening Graduate Course at 
Stevens Institute 


SrEvENS Institute of Technology is offer- 
ing for the first time during the academic 
year 1938-1939 a program of evening 
graduate courses. The program supple- 
ments the day graduate work which has 
been given for several years and, in its 
development, the faculty has considered 
the needs and interests of graduate en- 
gineers employed in the metropolitan area. 
Co-ordinated groups of related courses are 
offered in the fields of mechanical en- 
gineering, electrical engineering (specializ- 
ing in communication), and economics of 


, engineering. 


With the exception of a few non-credit 
courses, each course carries credit in one 
or more approved programs leading to the 
degree of Master of Science. Although 
an essential qualification for this degree is 
graduation from a course in engineering or 
applied science, admission to graduate 
courses is open to those otherwise quali- 
fied. 

Each evening graduate course is sched- 
uled for one two-hour session per week 
for a semester of fifteen weeks and carries 
two and one-half credits. Thirty credits 
are the minimum requirements for the 
master's degree. Class sessions will or- 
dinarily start at 6:30 p.m. and will be held 


at the Stevens Institute of Technology. 
Hoboken, N. J. The first semester wiil 
begin during the week of September 2^. 
1938. 

Graduate instruction will be given by 
members of the Faculty of the institute; 
by Dr. F. B. Llewellyn of the Bell Tele- 
phone Laboratories, Inc., on vacuum tube 
electronics, and by Dr. David A. Cook ot 
the Western Electric Company, Inc., on 
industrial psychology. 

Inquiries and applications for registra- 
tion should be addressed to Prof. Frank 
C. Stockwell, chairman, Committee on 
Graduate Instruction, Stevens Institute oí 
Technology, Hoboken, N. J. 


Employee Representation on 
the A. C. L. 


THE services of the National Mediation 
Board were recently invoked by the Rail- 
way  Employes Department, American 
Federation of Labor, to settle a dispute 
as to whether the Brotherhood of Railway 
Carmen of America, operating through the 
Railway Employees’ Department, A. F. of 
L., may properly represent carmen, their 
helpers and apprentices, in the employ oí 
the Atlantic Coast Line. 

The board assigned Mediator O. F. Car- 
penter to investigate and, after finding that 
a dispute existed among the employees in 
question, directed him to take a secret 
ballot to determine the choice of the em- 
ployees, based on an eligible list agreed 
to by representatives of the contesting 
organizations. As a result of the election, 
in which 490 votes were cast for the 
Brotherhood; 397 for the A. C. L. Shop- 


' men's Association, and four for other 


organizations or an individual, the Na- 
tional Mediation Board duly designated and 
authorized the Brotherhood of Railway 
Carmen of America, operating through the 
Railway Employees' Department, American 
Federation of Labor, to represent the craft 
or class of carmen, their helpers and ap- 
prentices, employees of the Atlantic Coast 
Line, for the purposes of the Railway 
Labor Act. 


Reading Issues Large Posters of 
Equipment Photographs 


BETTER to comply with numerous re- 
quests received each year for photograph: 
of old railroad rolling stock and for pic- 
ture series portraying the evolution of 
railroad transportation, the Reading has 
prepared a stock of large 22-in. by 28-in. 
white posters containing reprints of 23 
photographs of prototypes of the various 
stages in a three-century march of trans- 
port and entitled “Progress in Transporta- 
tion; 1638-1938." The earlier stages are 
brought out by old prints and painting: 
of sailing ships, horse caravans, canal 
packets and “Conestoga” freight wagons, 
while steam railroad development is illus- 
trated by early Philadelphia, Pa., locomo- 
tives and interesting locomotive types 
operated by the Reading since its incep- 
tion. Among the latter are included cuts 
of one of the early "camel-backs" and à 
high-speed "Atlantic" type of the clas 
which hauled the early Atlantic City (N. 

(Continued on next left hand page) 
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Remember years ago when Arch Brick came 
in slabs that took two men to carry? Amer- 
ican Arch Company developed the sectional 
brick that replaced the old form. » » » 
Remember years ago when Arch Brick was an 
uncertain gamble, some was good and a lot 
was not? American Arch Company made an 
intensive study of combustion conditions and 
their relation to Arch Brick composition and 
took the guess out of Arch Brick. » » » Re- 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


DO YOU REMEMBER? 


member years ago when you ran out of needed 


shapes and sizes and yet found the storeroom 
full of Arch Brick? American Arch Company 
organized a service of supply that corrected 
such conditions and assured you plenty of 
Arch Brick when and where needed, without 
permitting the accumulation of obsolete stock. 
» » » In the 28 years American Arch Co. has 
been serving the railroads, it has removed Arch 
Brick from the list of things to worry about. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 


Locomotive Combustion 
Specialists 


J.)-Camden “Sixty-Minute Expresses.” In- 
cluded also are photographs of present-day 
Reading equipment such as the stream- 
line, stainless steel "Crusader," electric 
multiple-unit cars in Philadelphia suburban 
service, and a motor coach and freight 
truck of the Reading Central Transporta- 
tion Company. A caption underlies each 
cut which explains in simple fashion the 
significance of the equipment illustrated 
and its place in the transportation set-up. 


THE AMERICAN Brake SHOE & Foun- 
pry Company of California has changed 
its name to The American Brake Shoe & 
Foundry Company, Pacific Coast Division. 


* 


J. C. BroowriELp, formerly western sales 
manager of the Link Belt Company, Chi- 
cago, has entered the railway supply bus- 
iness with offices at Room 608 McCormick 
Bldg., Chicago. 


S. L. PooRMAN, assistant manager, at 
New York, of the Westinghouse Air 
Brake Company, has been promoted to 
eastern manager, with headquarters as 
formerly at New York. Mr. Poorman's 
engineering and commercial experience has 
extended over a period of 25 years, during 
which time he has served as test engineer, 


S. L. Poorman 


mechanical expert, representative and as- 
sistant manager. He has participated in 
the activities that have to do with the 
application of air brakes to all forms of 
railway transportation. 


* 


J. B. Tate, for over 30 years in the 
operating and purchasing departments of 
the Pressed Steel Car Company, has been 
appointed general manager of the H. K. 
Porter Company, Pittsburgh, Pa. 


* 


Witttam A. Ross and A. L. Berlin of 
the sales department of the Pyle-National 
Company, Chicago, have been appointed 
sales manager and assistant sales manager, 
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Welding of L- and T-Type 
Side Frames Prohibited 


Upon instructions from the General 
Committee of the A. A. R. Mechanical Di- 
vision, recommendations from the Arbitra- 
tion Committee, concurred in by the Com- 
mittee on Car Construction, to modify 
Interchange Rule 23 to prohibit welding of 
any description on L- and T-type side 
frames, also that Rules 3 and 19 should 


Supply. Trade Notes 


respectively, with headquarters at the gen- 
eral offices and factory of the company at 
1334 North Kostner avenue, Chicago. 


* 


THAYER B. FARRINGTON has opened an 
office as consulting engineer at 308 Euclid 
avenue, Cleveland, Ohio. Mr. Farrington 


T. B. Farrington 


previously served as assistant works man- 
ager of the Pennsylvania at Altoona, Pa., 
and later was assistant general superin- 
tendent of motive power, with headquar- 
ters at Chicago. He then joined the B. F. 
Goodrich Company at Akron, Ohio. 


* 


WirLIAM J. Darv, Detroit district sales 
manager of the Worthington Pump and 
Machinery Corporation, Harrison, N. J., 
has been transferred to the Philadelphia 
office, to succeed C. H. Shaw, deceased. 
He will be assisted by W. J. Van Vleck, 
recently appointed assistant manager in 
the Philadelphia district. 


* 


H. C. DuccaN has been placed in charge 
of sales and service of the Detroit Divi- 
sion of Oakite Products, Inc., New York, 
handling the work of J. A. Maguire, De- 
troit division manager, who is ill Mr. 
Duggan's headquarters are in the General 
Motors building, Detroit. The New York 
and New England divisions of the com- 
pany have also been consolidated into one 
unit, to be known hereafter as the North- 
eastern division. D. X. Clarin, New York 
division manager at New York, is in 
charge of the new division. 


be modified to prohibit the application of 
L- and T-type side frames which have 
been welded to all interchange cars, were 
ordered submitted to letter ballot. 

The vote on these recommendations was 
divided into three propositions which, as 
a result of favorable letter ballot, are 
now approved, effective January 1, 1939, 
and will be incorporated in the next supple- 
ment to the current Code of Interchange 
Rules as advance information. 


WiLLIAM C. Simpson has been appointed 
manager of sales of the newly opened sales 
office of the Lukens Steel Company in the 
Gulf building, Pittsburgh, Pa. Mr. Simp- 
son was born at Columbia, N. J. After 
graduating from the Belvidere, N. J., high 
school, he attended Blair Academy and 
Lehigh University, receiving the degree of 
bachelor of science in metallurgical engi- 
neering from the latter in 1932. Early in 
1933 Mr. Simpson entered the employ of 
the Bethlehem Steel Company at Sparrows 
Point, Md. Since January, 1934, he has 
served the Lukens organization as research 


W. C. Simpson 


engineer in the metallurgical department, 
research metallurgist in the research de- 
partment, and, since September, 1936, has 
been in the sales and sales development 
department. 


* 


Obituary 


J. ALEXANDER Brown, vice-president and 
manager of the Railway Equipment and 
Publication Company, publishers of The 
Pocket List of Railroad Officials, Official 
Railway Equipment Register and Railway 
Line Clearances, died at Caldwell, N. J. 
on July 10. Mr. Brown was born in 
New York City on May 4, 1854. He first 
entered the publishing field with Poor's 
Publishing Company. He was manager of 
the Pocket List of Railroad Officials since 
that publication was established in 1895, 
and in 1909 was elected vice-president of 
the company which office he also held until 

(Continued on next left hand page) 
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For more than twenty-five years The Superheater 


Company has designed, manufactured and tested super- 


heater units of every conceivable shape; and has used 


every conceivable method of fabrication. The Elesco 


machine-forged unit is the last word. 


Machine-die-forging is also used in our REmanu- 
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facturing Service to dependably extend the service life 
of old and unserviceable superheater units. The cost of 
REmanufacture, as compared to any other method, is 
the cheapest in the LONG RUN. 

When better superheater units are designed and made 


—Elesco will make them. 


The 
Superheater Company 
Representative of American Throttle Company, Inc. 


60 East 42nd Street 122S. Michigan Ave. 
NEW YORK CHICAGO : 
A-1247 


Canada: The Superheater Company, Ltd., Montreal 


Superheaters « Feed Water Heaters « American Throttles 
Exhaust Steam Injectors « Pyrometers « Steam Dryers 


the time of his death. In 1905 Mr. Brown 
served as secretary and director of exhibits 
of the American Railway Appliance Ex- 


J. Alexander Brown 


hibition held in Washington, D. C., in 
connection with the International Railway 
‘Congress, and the U. S. Government ap- 
pointed him a delegate to the Interna- 
tional Railway Congress held in Berne, 
Switzerland, in 1910. Mr. Brown was one 
of the founders of the Railway Supply 
Manufacturers’ Association and for many 
years served as one of the directors of 
that association. 


General 
Jose Martinez Campos has been ap- 
pointed superintendent of motive power 
and machinery of the National Railways 
of Mexico, succeeding Aquiles Amparan, 
who has resigned. 


S. E. MUELLER, superintendent of shops 
of the Chicago, Rock Island & Pacific at 
Silvis, Ill, has been appointed superin- 
tendent of motive power, second mechanical 
district, with headquarters at Kansas City, 
Mo., to succeed J. M. Kerwin. 


WALTER ALEXANDER, master mechanic on 
the Canadian National at Winnipeg, Man., 
has been promoted to superintendent of 
motive power and car equipment of the 
Alberta district with headquarters at Ed- 
monton, Alta., succeeding W. Walker. 


W. WALKER, superintendent of motive 
power and car equipment of the Canadian 
National at Edmonton, Alta, has been 
transferred to the Manitoba district, with 
headquarters at Winnipeg, Man., succeed- 
ing H. A. English, retired. 


A. R. Ruiter, master mechanic on the 
Chicago, Rock Island & Pacific at Kansas 
City, Kan., has been appointed assistant 
chief operating officer, mechanical, a newly 
created position, with headquarters at Chi- 
cago. 


C. S. Perry, master mechanic of the 
Atlanta, Birmingham & Coast at Fitz- 
gerald, Ga., has been appointed superin- 
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F. A. Lorenz, Jr., vice-president of the 
American Steel Foundries, Chicago, died 
in that city on July 23, after a long ill- 
ness. Mr. Lorenz graduated from the 
University of Chicago in 1905 and received 
his master’s degree in engineering from the 
University of Illinois in 1909. In the same 
year he entered the service of the Chicago 
& North Western as a special motive power 
apprentice at its Chicago shops. During 
1910 and 1911 he was employed in various 
capacities by the Republic Iron and Steel 
Company at its East Chicago, Ind., plant. 
In the latter year he entered the employ 
of the American Steel Foundries as a 
wheel engineer and later became manager 
of sales of Davis wheels, assistant to the 
fourth vice-president in charge of opera- 
tions and works manager of the Indiana 
Harbor works. In 1930 he was promoted 
to general manager of the Indiana Harbor 
and Pittsburgh works, in charge of sales 
and production. He was elected vice- 
president in 1934. 


* 


OrrvER Murray Epwarps, Sg, founder 
and chairman of the board of The O. M. 
Edwards Company, Inc., Syracuse, N. Y., 
died suddenly from a heart attack at his 
summer home, Eagle Bay on Fourth Lake, 
Adirondack Mountains, N. Y., on July 2. 
Mr. Edwards was born at Ephrath, Fulton 
county, N. Y., on October 20, 1862. He 
attended elementary and intermediate 
schools in Johnstown, N. Y., and Johns- 


Personal Mention 


tendent motive power, with headquarters 
at Atlanta, Ga., succeeding A. W. Kirk- 
land. 


A. W. KIRKLAND, superintendent motive 
power of the Atlanta, Birmingham & Coast 
at Atlanta, Ga., has retired. 


Master Mechanics and 
Road Foremen 


S. E. Furxs has been appointed road 
foreman of engines, Handley coal sub- 
division, of the Chesapeake & Ohio, with 
headquarters at Handley, W. Va. 


M. K. Ross has been appointed master 
mechanic of the Canadian National at 
Prince Albert, Sask., relieving P. J. 


Sproule. 


P. J. SrRourE, master mechanic of the 
Canadian National at Prince Albert, Sask., 
has been transferred to Siqux Lookout, 
Ont., to succeed C. D. Smith. 


G. W. HEYMAN, master mechanic of the 
Chicago, Rock Island & Pacific at Cedar 
Rapids, Iowa, has been transferred to 
Kansas City, Kan., replacing A. R. Ruiter. 


A. W. Byron, master mechanic of the 
Philadelphia Terminal division of the 
Pennsylvania, has been appointed master 
mechanic of the Philadelphia Terminal, 


town Academy, and was graduated írom 
the Boys’ Academy, Albany, N. Y. Mr. 
Edwards' death ended a business career 
that began more than 50 years ago when, 
as a youth, just out of school, he first re- 
vealed an inventive ability which was the 
foundation of the railroad and office equip- 
ment manufacturing business that bore his 
name. One of his earliest devices was a 


Oliver Murray Edwards, Sr. 


design for window fixtures for railway 
cars which is still employed by the rail- 
roads. Another invention was an exten- 
sion platform trapdoor which became 
standard railroad equipment. Other rail- 
road devices followed. 


Atlantic divisions, and the Pennsylvania- 
Reading Seashore Lines. 


H. C. McCurLLoucH, road foreman oí 
equipment of the Chicago, Rock Island & 
Pacific at Kansas City, Mo., has been 
promoted to master mechanic at Cedar 
Rapids, Iowa, relieving G. W. Heyman. 


J. M. Kerwin, superintendent of motive 
power second district of the Chicago, Rock 
Island & Pacific at Kansas City, Mo., has 
been appointed master mechanic at Shaw- 
nee, Okla., replacing L. D. Richards. 


C. D. SwrrH, master mechanic of the 
Port Arthur division of the Canadian Na- 
tional at Sioux Lookout, Ont. has been 
transferred to Winnipeg, Man., succeeding 
W. Alexander. 


FnANK K. Moses, master mechanic of 
the Baltimore & Ohio Chicago Terminal 
at Chicago, has retired. Mr. Moses entered 
the service of the B. & O. in May, 1889, 
as an engine wiper, at Garrett, Ind. In 
February, 1890, he became a machinist ap- 
prentice, and in February, 1894, machinist. 
He left the B. & O. in April, 1902, to 
enter business, returning to the B. & O. 
as a machinist in October, 1905. In Oc- 
tober, 1907, he was promoted to the posi- 
tion of enginehouse foreman. He entered 
the service of the Clover Leaf Railroad 
in October, 1908, but again returned to the 
B. & O. in November, 1910, as drop-pit 
foreman. He was reappointéd enginehouse 

(Continued on next left hand page) 


Railway Mechanical Engineer 
AUGUST, 1938 


Avcust, 1938 RAILWAY MECHANICAL ENGINEER 26 


: 


i 


li 


| 


M 


l 


wall) 
ka 
- 


with 


NATIONAL 
FRICTION 
DRAFT GEARS 


Approved By 
Association of 


American Railroads 


p of cars and lading from 


destructive shocks incident to modern 


Type M-17-A—99?4" long 


high speed service is accomplished ideally 


by National Friction Draft Gears. 
They possess all necessary requisites — 
capacity — sturdiness — endurance — 
smoothness and uniformity of action 
that makes them the logical choice 
for your cars. 


Equip them with the required type 
of National Friction Draft Gears and 
they will give dependable trouble- 
free service for the life of the equip- 
ment. 


Type M-50-B— 92074" long 


NATIONAL MALLEABLE AND STEEL CASTINGS CO. 
General Offices: CLEVELAND. OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco. 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III. 


foreman in December, 1910, and in June, 
1913, became general foreman. He was 
transferred to the B. & O. C. T. as mas- 
ter mechanic in December, 1914. 


J. L. Marks, assistant master mechanic 
of the Middle division of the Pennsylvania, 
has been appointed assistant master me- 
chanic of the Philadelphia division, with 
headquarters at Harrisburg, Pa. 


Car Department 


W. E. Scracc has been appointed divi- 
sion general car foreman of the Boston 
& Maine, with headquarters at East Deer- 
field, Mass. 


C. Ancus, car foreman of the Temis- 
kaming & Northern Ontario, with head- 
quarters at Timmins, Ont. has been ap- 
pointed general car foreman, with juris- 
diction over car department matters, with 
headquarters at North Bay. 


Shop and Enginehouse 


L. D. RicHarps, master mechanic of the 
Chicago, Rock Island & Pacific at Shaw- 
nee, Okla., has been appointed superintend- 
ent of shops at Silvis, Ill., replacing S. E. 
Mueller. 


Purchasing and Stores 


Georce A. STINCHFIELD has been ap- 
pointed acting storekeeper of the Maine 
Central and the Portland Terminal, with 
headquarters at Waterville, Me., succeed- 
ing H. P. Richardson, deceased. 


C. S. PALsGROVE, district storekeeper of 
the Chicago & North Western, with head- 
quarters at Clinton, Iowa, has been trans- 
ferred to Boone, Iowa, with the same 
jurisdiction as formerly. 


Tuomas P. HanRIs, assistant purchasing 
agent of the Canadian National at Mon- 
treal, has been appointed purchasing agent 
of the Grand Trunk Western at Detroit, 
Mich., to succeed W. E. Evans. Mr. 
Harris was born in Bristol, England, on 


T. P. Harris 


October 26, 1896, and entered the service 
of the Grand Trunk in July, 1911. He 
left in February, 1915, to enlist in the 
Canadian Expeditionary Force and on de- 
mobilization in May, 1919, returned to the 
purchasing department. 
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Obituary 


M. A. KINNEY, general master me- 
chanic of the Chesapeake & Ohio, with 
headquarters at Columbus, Ohio, died on 
July 16. 


Hanorp P. RicHARDSON, storekeeper of 
the Maine Central, with headquarters at 
Waterville, Me., died on June 30, at Elm 
City Hospital, Waterville, following a 
short illness. 


M. R. FEELEv, master mechanic of the 
Delaware Lackawanna & Western at 
Scranton, Pa., died on July 19. Mr. Feeley 
entered railroad service with the Lacka- 
wanna in 1904 as a machinist apprentice 
at the Kingsland, N. J. shops. He com- 
pleted his apprenticeship in 1908, and was 
appointed assistant foreman shortly after- 
ward. In March, 1912, he was appointed 
engine foreman at Secaucus, N. J., and 
in the following December became general 
foreman at Kingsland shops. Mr. Feeley 
was advanced to general enginehouse fore- 
man at Hoboken in December, 1916, and 
seven years later was appointed master 
mechanic at Scranton. 


WiLLIAM HarL, formerly general ma- 
chine shop foreman of the Chicago & 


Northern and for many years secretary- 
the International 
Association, 


Railway 
passed 


treasurer of 
General Foremen’s 


William Hall 


away at his home in Winona, Minn., June 
20, at the age of 81 years. Mr. Hall was 
born July 12, 1856, in Bromsgrove, Eng- 
land, and came to the United States in 
1880. He had been an employee of the 
Chicago & North Western for 42 years, 
retiring from active service in 1922. He 
served as general machine shop foreman 
at Escanaba, Mich., in 1912, and as erect- 
ing shop foreman at Winona, Minn., from 
1914 until the date of his retirement. 

Mr. Hall was one of the organizers and 
a charter member of the International 
Railway General Foremen's Association 
and served as secretary-treasurer from 
1906 to 1937, or almost during the entire 
existence of the association. He was in- 
terested in school affairs and served as a 
member of the Winona Board of Educa- 
tion for 12 years, being president of the 
board for three terms. 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description 


CouNTERBORING Toors.—National Twist 
Drill & Tool Company, Detroit, Mich. 
15-page illustrated bulletin. Heavy-duty 
counterboring tools with patented spline- 
taper drive. 

* 

Sarety Devices. — Willson Products, 
Inc., Reading, Pa. Catalog illustrates and 
describes Willson line of eye, nose, throat 
and lung protectors—goggles, welding 
handshields and helmets, respirators, etc. 


* 


MrrarL Benpincs.—Wallace Supplies 
Mfg. Co., 1310-12 Diversey Parkway, Chi- 
cago. Bulletin No. 29. Describes hy- 
draulic, motor-driven and hand-operated 
bending machines. 

* 

Tractors; Tmucks.—Baker Industrial 
Truck Division of The Baker-Raulang 
Co., 2168 West Twenty-fifth street, Cleve- 
land, Ohio. General Catalog No. 50; 18 
pages, illustrated. General specifications 
for elevating trucks, Hy-lift trucks, fork 
trucks, tractors, cranes, etc. 


* 


VaLvEs.—Gold Car Heating & Lighting 
Co., 220-36th street, Brooklyn, N. Y., Bul- 
letin No. 10; 8 pages. Introduces new 
pressure reducing and regulating valves, 
starting valves, and end train pipe valves 
in the larger sizes for railway, marine and 
industrial service. 

* 

GLomE AND ANGLE Vatves.—Crane Co., 
836 South Michigan avenue, Chicago. “The 
Inside Story of Crane Plug Disc, Globe 
and Angle Valves," for throttling, blow- 
off, boiler feed, or other service where 
valves are operated in any but a full open 
or closed position. 


“How To Run a LatHe”.—South Bend 
Lathe Works, South Bend, Ind., 34th edi- 
tion; 128 pages. Price, 25 cents. Material 
divided into chapters and subheadings ac- 
cording to machining operations, beginning 
with the elementary work and progressing 
to the more advanced metal-working jobs. 
Illustrates lathe set-ups and methods for 
handling important machining operations. 
General shop information. 


* 
Koppers YEARBOOK, 1938.—K oppers 
Company, Pittsburgh, Pa. Contains 


corporation chart and property map and 
tells for the first time the story of the 
Koppers Company. Describes how the 
balance sheet and profit and loss statement 
of one large American corporation would 
.look if employees had divided the busi- 
ness and each had operated as a one-man 
concern, and the position of the Koppers 
Company as a shipper. 
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© Stamina or 
"Vital Parts 


@ To rolling stock, to track 
and to other railroad equipment UPSON 
means STAMINA. 

Republic Upson Quality headed and 
threaded products are strong, tough and 
resistant to stress, shock and wear. All forg- 
ing and heading strains are relieved and 
uniform strength is assured by accurately- 
controlled heat treatment. Every item 
is accurate in size, in head and in threads 


—easy to use, to assemble and tighten. 

Insure the stamina needed in vital parts 
of your rolling stock and track to with- 
stand the faster speeds and heavier loads 
of modern railroad service — by specifying 
Republic Upson Quality track, frog, switch 
and machine bolts; nuts; rivets; pins; screw 
spikes; turn buckles; and wire rope clips. 
Republic Steel Corporation, Bolt and Nut 
Division, Cleveland, Ohio. 
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Ten 4-6-6-4 Single Expansion, Articulated 


D. & R. G. W. Locomotives 


BR eEcentty the Baldwin Locomotive Works completed, 
at its Eddystone, Pa. plant, ten single-expansion, ar- 
ticulated, 4-6-6-4 type locomotives for the Denver & Rio 
Grande Western which are designed for fast-freight 
service. These locomotives are now operating between 
Grand Junction, Colo. and Salt Lake City, Utah, a dis- 
tance of 295 miles and also between Grand Junction 
and Minturn, Colo., a distance of 148 miles. In the 
Grand Junction-Salt Lake City territory the line rises to 
a maximum elevation of 7,440 ft. above sea level and 
maximum grades of 2.40 per cent are encountered west- 
bound and 2.0 per cent eastbound. The rating for these 
locomotives on the westbound run is 2,750 adjusted tons 
and average speeds of 32 to 34 m. p. h. are maintained 
except over the ruling grade of 2.40 per cent where 
helpers are used. On the eastbound run the same ton- 
nage is handled at 38 m. p. h. except over 29 miles of 
2.0 per cent grade where helpers are used. In the Grand 
Junction-Minturn territory the maximum elevation 
reached is 3,242 ft., with 1.42 per cent grades and 12-deg. 
curves. 

The locomotives are designed for service on grades 
up to three per cent and operating curves of 16 deg. 
The design, however, is laid out for a 22-deg. curve. 
In spite of their size these locomotives have a rigid wheel 
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New motive power for fast- 
freight service is first of its 
type on that road — Design is 
featured by large boiler, 70-in. 
diameter drivers and 105,000- 
Ib. tractive force 


base of only 12 ft. 2 in., thereby providing greater flexi- 
bility than many smaller units. The driving-wheel diam- 
eter is 70 in. and the rated tractive force in 105,000 Ib. 


The Boiler 


The boilers on these locomotives are of especial inter- 
est because of their size, having an overall length of 
61 ft. 675 in. They are designed to burn coal and have 
a straight-top taper-bottom barrel of four courses, in- 
cluding the combustion-chamber course. The steam 
dome is located on the course ahead of the combustion 
chamber. The outside diameter of the first ring behind 
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General Dimensions, Weights and Proportions of the 
Denver & Rio Grande Western 4-6-6-4 Type 


Locomotives 


Railroad! 2443 srw Xa mos at tr asa ad iom ape amens D. & R. G. W. 


Builder ... 
Type of locomotive 


Road class ....... ..L-105 
Road numbefB' 22.2.6500 S 9o a mn 5 8/5 910196, ave ee 3700-3709 
Date built 2.2.2... cece cece eee e cece nnnm April, 1938 
Service. sie TEO E S etae siete lore aint Freight 
Dimensions: 

Height, máx; d1nji-osneuronevv. oie chars xat E 193% 

Height to center of boiler, in....... sse «1301/39 

Width overall), ni. ocius repr V rer SQN Intt thie 141 

Cylinder centers, in......... leeren 90 
Weights in working order, lb.: 

Of drivera 3 dero ir ETELCYyC:ED AT REN CS 437,939 

On front. truck sse assas cio reir endan aros saaa 84,550 

C Er trüek- iaaea Rr ars me. .119,411 

Total” engile* o ieoseev ee herri aa lies n px 641,900 

ONCE? 4o: deeb. cvecasaa-cotesfg aee to dE po ce OED S446 394,000 
Wheel bases, ft. and in.: 

Driving vcsesrectóstr A E ege Me a Se eR V S . 35—6 

Rigid’ 335542 anewit viens turpe resale ewe eo . 12—2 

engine. totali 5:262 em entere xS menia dris 61—6 

Engine and tender, total.............cceeee eee 108—0 
Wheels, diameter outside tires, in.: 

DEVI. aor c ni REPAS a oare bss are Ma were aes 70 

Front truck Acari tearan raaa sca aces mies eer (ie 36 

Trailing truck, front. 2.5.5. ice enr on em e 36 

Trailing, truck, back. orc aa hermanas 42 
Engine: 

ylinders, number, diameter and stroke, in....... 4—23 x 32 
Valve’ gear; LY Pec eert N sawn n DIAG EANA Walschaert 
Valves, piston type, size, in........... eese 14 
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Maximum. "travel, iti; ave alesis b rr rk EE TIT 714 
Steam Japp. Moo wear ced Oars dA CEU m Y pA se ed 1% d " 
^ at per cent; 
Bead: idc oss iva sess m NO SUD NOTARIES ES eS {3 at ‘fullcutrott 
Max. cutoff; p&r. cettossc sev Te RAT EFE cee 86.2 
Boiler: 
TYNE? bie Gis auaa.ere CERNI Sea quis gts Wie aont) IMeréle ie re io E el Wagon bottom 
Steam pressure, Ib. per sq. ini... eere 255 
Diameter, first ring, iüside, IN. 6s. cc eo nre 9234 
Diameter, largest, outside, im.............. eee ee 102 
Firebox; length, ities 2. cnet 60:95 sito e mg 2244 
Firebox; width, dtou46eqescenmea etos oer ad 108% 
Height mud ring to crown sheet, back, in......... 7 
Height mud ring to crown sheet, front, in......... 855 
Combustion chamber length, in............. lese. 109% 
Thermic syphóns, numbers i. vin asses e orae 
Tubes, number and diameter, in...........-0. e008 61—214 
Flues, number and diameter, in..............0008 238—3w 
Length over tube sheets, ft. and in............... 22—0 
SHEL "eau edix ood sina cheat A hare E RIDE RIUGR IER a Coal 
Stoker SYR EAS etes het ms iplc tiere ERR Standard Model B 
Grate aren sq. Menoa eso aere tpa Prireaceje iori ice 136.5 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber...........escseeseee 613 
TT hertüic S¥PHONS :ocsoutio sum reisen) nente e Sales 165 
E3rebox, ototalt S eios saw wandoaie e ptg ola oreet S IR s eS 778 
Tribes. cand Nues asees soe te ee emt rh rhe 5,563 
Evaporative, total crain ano Gne ^ eoa) tra ee 46,341 
Simmer beatings 2:3. erre ERA We dieere AS 2,628 
Combined evap. and superheat.................. 8,969 
Tender: 
Sel Livebox Seltado E Loi Ls phi Rane eid Rectangular 
Water iodpacity; pali «Senes iis ga berti e argisds Veo 20, 
Ruel cápacity,. tons. ssc c axcaa c eri t donas 26 
ME EWCKS e ces ed X cre dolens rate Ae e P cu PAR qe T 6-wheel 
Rated tractive force, engine, 85 per cent, lb........ 105,000 
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" m 5L" Front End Arrangement Front End Arrangement 
A ee ENSE -———— -ĝe "Locomotives Nol T03 ont Ena Amun 
EN == ‘ TW ER —Wm— zi K 
==> W- NE oni diues E J IU { 134 ( 
= ai Seis ein 5 Sai tum ami ui c Si Va | s Oe a 
8 T Qu LES T PTT. remm; v 
TES |J il Pari ME: | m 
— E — r | 
Mmm lll j| Le y 
I 4 lubes -35 Fluesc - n f| le IX ie 
Migne memes a fe Se 
= : LL T: =a TN an | 
NE 


HIT Sas ge a nM 
EFT rN UR 
VUE Lay VS 
TE PLSUENEN a e a aA 
_ Cylinders 23532" 
= aM 


p5 
I? ! " 
- A, 
CR ANA | Erecting elevation and cross sec- 
VZN BRIT tions of the D. & R. G. W. 4-6-6-4 
Vx 2n á simple articulated locomotive 
LA i y 5 s ANN a 7N 124" 
RD ied CRE apr LL 
A APS m Ms: 2 2 d. NA, FW. 4 
rg \ HFH i n ida WHY) je j A 
4 Hg jii "EI IE + AL CL ess i A 
A 7 D t] ubi NEZ, end in, Nh 
A 20^ | TW SAH uoces S X 
451 Aas HEL Eh [N 
531" 2 ata — pi pT 
Se -—5334——— 
rT gen ree horizontal seams are butt joints multiple-riveted with 
Weight on drivers -i- weight engine, per cent..... 68.3 inside and outside welts. The combustion chamber has 
Sae dtes im babe beak GENS G AUI. a height of 671% in. on the center line and is 10974 in. 
Weight of engine —- comb. heat. surface.......... 71.6 long. 


Boiler proportions: 
Firebox heat. surface, per cent comb. heat. surface 8.67 
Tube-flue heat. surface, per cent comb. heat. surface 62.4 
Superheat. surface, per cent comb. heat. surface... 29.3 
Firebox heat. surface —- grate area 
Tube-flue heat. surface -- grate area 
Superheat. surface + grate area 
Comb. heat. surface — grate area 
Evaporative heat. surface + grate area.. 
Tractive force + grate area 
Tractive force -+ evaporative heat. surface. 


Tractive force + comb. heat. surface..........+.+ 11.7 
Tractive force X diameter drivers -- comb. heat. 
SURFACE. HC DEOR E PE PELTIGHER ES 9.0 


the smokebox is 9414 in. and the outside diameter of 
the combustion-chamber course is 102 in., the slope in 
the bottom of the boiler being in the second course in 
order to provide sufficient water space under the com- 
bustion chamber. 

'The boiler shell is made of silicon-manganese steel, 
this material also being used for the outside wrapper and 
outside side sheets, shell liners and welt strips. The 
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Firebox and Boiler Details 


The firebox has a grate area of 136.5 sq. ft. and is 
22414 in. long by 10874 in. wide. Rosebud (pin-hole) 
type grates are used. The firebox crown, side and back 
sheets are 3@ in. thick and the crown and sides are in 
three sheets. All of the seams in the inside firebox are 
electric welded, except the door sheet. 

The length of the grates is 182 in. and at the front end 
of the grate is a transverse fire-brick wall. In front of 
this wall there is a cinder hopper, in the space between 
the wall and the front of the firebox. The firebox con- 
tains two Thermic syphons which support the brick arch. 
There is a third Thermic syphon on the center line of 
the combustion chamber. An extensive application of 
flexible stays is embodied in the firebox and combustion 
chamber, this type of staybolt being applied as a com- 
plete installation in the throat sheet and combustion 
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Arrangement of the 
cab fittings and piping 


chamber, in the two outside rows on the back head, and 
in the breaking zone of the side sheets. Across the front 
end of the crown sheet there are four rows of expansion 
stays. The staybolt installation on the firebox and com- 
bustion chamber includes 72 expansion stays, 158 radials 
and 1,923 flexible stays. All flexible sleeves are welded 
to the sheets. i 

The grate is divided into three longitudinal sections, 
with three shaker bars to each section. Coal is distrib- 
uted to the grates by a Standard modified Type B stoker 
having seven control valves. The stoker engine is lo- 
cated on the tender. The ash pan is of steel-plate con- 
struction and has two large hoppers with air-operated 
slides. 

The boilers are fitted with 61 214-in. tubes and 238 
3r;-in. flues. The length over the tube sheets is 22 ft. 
Tubes and flues are welded to the back tube sheet. 

The boilers are equipped with Type E superheaters 
with Tangential steam dryers. Saturated steam passes 
through a 12-in. steel drypipe to the superheater header. 
The steam flow to the cylinders is controlled by an 
American multiple type front-end throttle. The boilers 
are equipped with the Elesco feedwater heater on nine 
of the locomotives and the Worthington heater on one 
locomotive. The Elesco heaters are located on the front 
of the smoke-box, above the air compressors, with the 
feedwater pump on the left side of the locomotive. In 
the case of the Worthington heater, it is placed in the 
top of the smokebox ahead of the stack, with the cold- 
water pump on the left side close to the tender and the 
hot-water pump on the smokebox front below the door. 
Each locomotive is equipped with one Hancock non- 
lifting, Type K-NL injector of 12,000 gallons capacity. 
The injector is located on the right side. 


Engine Beds and Machinery 


Each of the two separate units of these locomotives 
has its own one-piece bed casting furnished by the Gen- 
eral Steel Castings Corporation, in which the cylinders 
are cast as an integral part. They are fitted with articu- 
lated hinge connections equipped with the Cardwell- 
Westinghouse friction draft gear to permit movement 
between the units of about 1 in. longitudinally. 
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The cylinders, four in number, are 23 in. bore by 


32 in. stroke and are 90 in. between centers. The cyl- 
inder barrels are strengthened by a continuous rib 174 
in. wide between the front and back stud flanges which 
also serves as a jacking strip. The steam distribution 
is effected by a 14-in. piston valve actuated by the Wal- 
schaert valve gear. The cylinder and valve bushings 
and valve packing rings are of Hunt-Spiller gun iron. 
The cylinder cocks, cylinder drain valves and cylinder- 
cock operating valves are of Okadee design. The cyl- 
inder heads are of cast steel. The piston heads are of 
nickel cast.steel fitted with packing rings of copper-tin 
bronze. The piston rods are 5 in. in diameter, of carbon 
steel. 

The guides are of the multiple-bearing type with 
ue Alco Slidguide connection to the back cylinder 

ead. 

These locomotives are equipped with an arrangement 
for providing variable lead similar to that applied to a 
group of 4-8-4 type locomotives* built for the D. & R. G. 
W. in 1929. The front end of the radius rod is fixed to 
a block which moves vertically in a slide in the upper 
end of the combination level. This block is suspended 
from a bell crank connected to the reverse shaft by a 
reach rod. The movement of this block effects a change 
in the length of the combination lever so that the lead 
may be increased from zero in full gear to 3$ in. at 25 
per cent cut-off. The maximum valve travel is 714 in. 

'The valve gear is controlled by two Baldwin Type C 
power reverse bears, one for the front unit located on a 
bracket cast on the bed and another for the rear unit 
supported on the boiler. Synchronous control of the two 
valve gears is effected by means of a connection between 
the reverse shaft on the rear unit and the floating lever of 
the reverse gear operating the forward valve motion, this 
action being fitted with two universal joints and one 
slip joint which permit it to accommodate itself to the 
swing of the front unit when negotiating curves. By 
means of this arrangement identical cut-offs on both 
front and rear units are possible. This arrangement for 
controlling the valve gears is covered by patent applica- 


* Described on page 621 of the October, 1929, issue of the Railway 
Mechanical Engineer. 
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the Valve Pilot has been applied. 

The driving-wheel centers on these locomotives are 63 
in. diameter and are the Baldwin cast-steel disc type. 
The material in the driving-wheel centers is special high- 
tensile steel. The diameter of the drivers, outside the 
tires is 70 in. All of the driving-wheel tires are flanged. 
The driving axles are of hammered carbon steel and are 
equipped with SKF roller bearings. The total lateral 
allowed on driving boxes is 94g in: Forty per cent of 
the reciprocating weight is balanced and the main wheels 
are cross balanced. The main and side rods and crank 
pins are of carbon steel. The main rods are connected 
to the third pair of wheels on each unit and all crank 
pins are fitted with floating bushings. 

The front engine truck, furnished by the General Steel 
Castings Corporation, is designed for a truck swing of 6 


are fitted with A. S. F. roller-bearing units. The rear 
truck is of the Delta type and is also fitted with A. S. F. 
roller-bearing units. It is designed to swing 8% in. on 
each side of the center line at the rear wheel. The lateral 
allowed on the engine-truck-wheel bearings is %4¢ in. 
total. At the front bearing of the rear truck 3 in. total 
lateral is allowed and at the rear wheels, /4 in. 

The couplers at the front end of the engine and at the 
rear of the tender are Type E furnished by the National 
Malleable and Steel Castings Company. A Franklin fric- 
tion radial buffer is used between the engine and tender 
together with the Unit Safety drawbar. 

The cab is of the vestibule type, of steel plate with all 
seams welded; it is lined with wood. Polished plate 
glass is used throughout the windows. The front and 
back windows, through which the crew is required to 


Partial List of Materials and Equipment on the 
Denver & Rio Grande Western 4-6-6-4 Type 
Locomotives 
Frames; engine-bed castings; 
trucks General Steel Castings Cebu Eddvstone, Pa. 
..Standard Steel Works C Burnham, Pa. 
Wheels, trailer truck........ Carnegie-Illinois Steel Corp., Pi tsburgh, Pa. 
Wheel centers, disc type.....Standard Steel Works Co., Burnham, Pa. 
Tires, driving whecl........ American Locomotive Co., New York 


Axles, driving and 
trück aig eos estie races * Standard Steel Works Co., Burnham, Pa. 
Springs, truck American Steel Foundries, Chicago 
.SKF Industries, Philadelphia, Pa. 


Bearings, driving-wheel . 
Bearings, engine and traile 
irücks( eie tenes ..-Mnerican Steel Foundries, Chicago 
Slidguide attachment . * American Locomotive Co., New York 
Air brake equipment. sW eatinghoune Air Brake Co., Wilmerding, Pa. 
. American Brake Co., Louis, Mo. 
"American Brake dy & Foundry Co., New 


Driver brake ........ 3 
Brake shoes .............. 


Co., Inc., New York 
Steel Castings Co., 


York 
„Franklin Railway Supply 
"National Malleable an 
Cleveland, Ohio 
Piston rods ............ sss Standard Steel Works, Burnham, Pa. 
Piston-rod packin Paxton-Mitchell Co.. Omaha, Neb. 
Piston-valve packing rings... !lunt-Spiller Manufacturing Corporation, Bos- 


Drawbar and radial bufer: 
Coupler 


ton, Mass. 
Air-pump packing .......... Tohns-Manville Sales Corp., New York 
Air-pump lubricator ........ Westinghouse Air Brake Co., Wilmerding, Pa. 
Mechanical lubri { Detroit Lubricator Co., Detroit, Mich. 
Mechanical lubricators ...... | Ohio Injector Co., Wadsworth, Ohio 


Cylinder valves and cocks... The Okadee Company, Chicago 
Cylinder and valve bushings. Hunt-Spiller Manufacturing Corporation, Bos- 


ton, Mass. 

Crank ping iiss ches ent . Standard Steel Works Co., Burnham, Pa. 
Crosshead pin lubrications....Memite Div. Stewart-Warner Corp. , Chicago 
Valver pilot) 25. 2 Pear ue Valve Pilot Corporation, New Yor 
Reverse gear .............. The; Baldwin Locomotive Works, Philadelphia, 
Firebox steel .............. Carnegie. Illinois Steel Corp., Pittsburgh, Pa. 
Lagging 52er do Pe a Tohns-Manville Sales Corp., New York 
Jacket Iron nerais oipe 500% TE Railroad Sales Ce: A Middletown; Ohio 

; osep| yerson & on, Inc., Chicago 
Staybolt LEO, Gris utis | Ewald Iron Co., Louisville, Ky. 
Brick: arch eau eet ei oe American Arch Co., Inc., New York 
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Tubes PEYSS EET ATAT National Tube Co., Pittsburgh, Pa. 
Thermic syphons ........... Locomotive Firebox Co., Chicago 
Superheater, Type E, with 

tangential dryer ......... The Superheater Company, New York 
Throttle ........... American Throttle Co., New York 


. Paxton-Mitchell Co., Omaha, Neb. 
‘Union Asbestos & Rubber Co., Chicago 

( (9) The Superheater Company, New York 
DELL *4 (1) Worthington Pump and Machinery 
i Corp., Harrison, N. J. 


Steam-pipe expansion 
Steam-pipe covering ..... 


Feedwater heater 
Injectors; blower valves; 


safety valves; steam gages Locomotive Equipment Division of Manning, 
Maxwell Moore, Inc., Bridgeport, Conn. 


Blow-off cocks ... . The Okadee Company, Chicago 
Blower connections .. .Barco Manufacturing Co., Chicago 
Steam-heat connections ..... Vapor Car Heating Co., Ínc., Chicago 
Air and steam gage holders.. Swanson Co., Chicago 
Dll, i MERERI TUENE NIS .Standard Stoker Co., Inc., New York 
Sanders .... ...Graham-White Sander Coo Roanoke, Va. 
Bell 'nnget 240: oc ines .Railway Service and Supply Corp., Indianap- 
glis; ar M i Co. Ch 
: (5) Pyle-National Co., icago 
Headlights ................ e Sunbeam Electric Mfg. Co., Evansville, 
nd. 
Gage lamps 22.5 sous 5 le-National Co., Chicago 
Marker lamps ........... e Adams & Westlake E Elkhart, Ind. 
Classification lamps ........ ipei, Inc., St. Louis, Mo. 
Indicator boxes ........... .The Adams & Westlake "Co. 5 Elkhart, Ind. 
Cab window glass......... . Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Flexible joints between engine 
and "tendér 4.25: sermone: Barco Manufacturing Co., Chicago 
Lacquer? 208. os sie easles E. Hs ues de Nemours & Co., WW ilmington, 
el. 
Tender: 
Underframe and trucks...General Steel Castings Corp., Eddystone, Pa. 
Tender-truck wheels and 
axles .................Standard Steel Works Co., Burnham, Pa. 
Roller bearings .......... SKF Industries, Philadelphia, Pa. 
SDIIDES kah enotne A American Steel Foundries, Chicago 
Spring-rigging lubrication . Memite Div. Stewart- Warner Corp., Chicago 
Clasp brake; coupler yoke. American Steel Foundries, Chicago 
COUPER i d esa tiae National Malleable and Steel Castings Co., 
_ Cleveland, Ohio 
Draft gear’ Moose Cardwell Westinghouse Co., Chicago 
Tank ‘bottom 525.4» ers General Steel Castings Corp., Eddystone, Pa. 
Hose strainer ............ The Okadee Company, Chicago 
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Front end showing feedwater heater and air compressors 


look, are 34g in. thick and the others are 1% in. thick. 

The Westinghouse No. 8ET air-brake equipment is 
used on all driving and tender wheels. The American 
Brake Company’s foundation brake is used on the driv- 
ers. Two 8I4-in. cross-compound air compressors are 
mounted on the smokebox front. The main and auxil- 
iary reservoirs, cast in the rear engine bed, have a com- 
bined capacity of 29,000 cu. in. and two additional reser- 
voirs under the left running board provide an additional 
72,600 cu. in., making a total of 101,600 cu. in. reservoir 
capacity. The Le Chatelier water brake. used on the 
D. & R. G. W., is also applied to these locomotives. The 
headlight equipment on five of the locomotives was fur- 


nished by Pyle-National and on the remaining five by 
Sunbeam. Each engine unit has a sandbox with 20 cu. 
ft. capacity and the sand is distributed by Graham- 
White sanders. The locomotives are fitted with air sig- 
nal and steam-heat equipment so that, if desired. they 
may be used in passenger-train service. Barco flexible 
joints are used on the air signal and steam lines between 
the engine and tender. 


Lubrication 


Locomotives of this size present an unusual problem 
in lubrication. On these the lubrication system com- 
prises three types: The self-contained lubrication for the 
roller-bearing axle boxes on the trucks and drivers; the 
mechanical lubrication, under pressure, for the major 
parts of the machinery, and the pressure grease lubri- 
cation. The latter consists of the use of the Alemite sys- 
tem on rods, crosshead pins and trailer truck radius-bar 
seat. The mechanical lubricating system consists of six 
Detroit Model A lubricators of 30 pints capacity, three 
for each unit. Two lubricators on each unit are mounted 
on the left side and one on the right side and all are 
driven from the valve motion. Through the medium of 
40 lubricator feeds, 17 two- and four-way oil dividers 
and 86 oil lines, the oil is fed to the valves and cylinders, 
main guides, valve-stem crosshead guides, lead changers, 
driving- and engine-truck-box pedestals, engine-truck 
center pin, articulated hinge pins, waist-bearer saddle, 
ball and expansion joints in steam and exhaust pipes and 
the radial buffer between the engine and tender. There 
is also one Chicago K-23 hydrostatic lubricator of three 
pints capacity in the cab for the feed-water pump and 
stoker engine, and flange lubricators for the leading 
drivers of each unit. 

The tender is of the rectangular type. having a cast- 
steel water-bottom frame furnished by the General Steel 
Castings Corporation and a riveted tank. The water ca- 
pacity is 20,000 gallons and the coal capacity 26 tons. 
The General Steel Castings six-wheel tender trucks with 
cast-steel frames, swing bolsters and top equalizers are 
used. The tender-truck axles are fitted with SKF roller 
bearings, The tender-truck brakes are of the clasp type 
furnished by the American Steel Foundries. The draft 
gear at the rear end of the tender is Cardwell-Westing- 
house type N. Y.-11-E. 
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The boiler and the rear engine unit assembled 
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Fall Meetings of 


Mechanical Associations 


Mleetines of three mechanical associations and an ex- 
ecutive committee meeting of a fourth will be held at 
the Hotel Sherman, Chicago, on September 27-28. Full 
programs of papers and committee reports, as shown 
below, will be presented by the Car Department Officers’ 
Association, the Railway Fuel and Traveling Engineers’ 
Association, and the Master Boiler Makers’ Association. 
All members of the Railway Fuel and Traveling En- 
gineers’ Association are promised advance copies of the 
reports ten days in advance of the meeting. The con- 
stitution will be up for adoption at this meeting, which 
is the second annual meeting of the new association. 
The program of the Car Department Officers’ Associa- 
tion calls for a two-day meeting in four sessions, with a 
full program of association business, including election 
of officers, as well as the reports of committees dealing 


SEPTEMBER 27 
9 a. m. 


Approval of minutes of last annual meeting 

Remarks by president 

Report of Membership Committee 

Report of secretary-treasurer 

Unfinished business 

New business 

2 p.m. 

Freight and Passenger Car Construction and 
Maintenance. Chairman, J. McMullen, super- 
intendent car department, Erie , 

Shop Operation, Facilities and Tools. Chairman, 
J. A. Deppe, superintendent car department, 


Car Department Officers Association 


Chicago, Milwaukee, St. Paul & Pacific , 

Passenger-Train-Car Terminal Handling. Chair- 
man, G. R. Anderson, district master car build- 
er, Chicago & North Western 

Lubricants and Lubrication. Chairman, L. R. 
Wink, assistant superintendent car department, 
Chicago & North Western : 

Freight-Car Inspection and Preparation, for Com- 
modity Loading. Chairman, F. G. Moody, 
master car builder, Northern Pacific 


SEPTEMBER 28 
9 a. m. 


Interchange. Chairman, M. E. Fitzgerald, mas- 


with the subjects and problems of interest to officers 
and supervisors of the car department. 

All members are being invited to attend the open 
business meeting of the Master Boiler Makers' Associa- 
tion, at which a minimum of association business will 
be transacted and attention centered on the discussion of 
the topics pertaining to locomotive boiler operation and 
boiler shop practice. There will be no election of officers. 

A meeting of the officers and members of the executive 
committee of the International Railway General Fore- 
men's Association will face the problem of the future of 
the association itself, as well as the proposals that places 
be made in it for the members and programs of the Inter- 
national Railway Master Blacksmiths’ Association and 
the American Railway Tool Foremen's Association. 
papers or committee reports are being presented. 


No 


ter car builder, Chicago & Eastern Illinois 
Loading Rules. Chairman, C. J. Nelson, superin- 
tendent of interchange, Chicago Car Interchange 
Bureau 
Biling for Car Repairs. Chairman, D. E. Bell, 
A. R. instructor, Canadian National 


Painting. Chairman, L. B. Jenson, passenger- 
car-shop superintendent, Chicago, ilwaukte, 
St. Paul & Pacific 

Publicity. Chairman, E. L. Woodward, western 


editor, Railway Mechanical Engineer 


2 p. m. 


Report of Nominating Committee 
Election of officers 


The Railway Fuel and Traveling Engineers! Association 


SEPTEMBER 27 


(Three sessions—10 a. m., 2 p. m. and 8 p. m., 
continuing at 9 a. m. on jiener 28, if neces- 
sary 


Specrat PAPERS 


Avoidable Factors in Locomotive Design Affecting 
Fuel Consumption, by F. P. Roesch, vice-presi- 
dent, Standard Stoker Co., Inc. 

The Relation of the Engineer and Fireman To- 
wards Fuel Economy, by Harley Finberg, en- 
gineman, Northern Pacific 

The Relation of the Enginehouse Foreman To- 
wards Fuel Economy, by R. K. Thornley, en- 
ginehouse foreman, Wabash 

What Can the Traveling Engineer, Fuel Super- 
visor and Road Foreman Do to Further Fuel 
Conservation?, by G. M. Boh, district road 
foreman engines, Erie 

What May Be Done in Performance Improve- 
ment and Economy by Local (that is, Divi- 
sional) Train-by-Train Comparison of Ton-Miles 


SEPTEMBER 27 
10 a. m. 

Address by President William N. Moore 

Address and annual report by Secretary-Treas- 
urer Albert F. Stiglmeier 

Good of the association 

Topic No. 1—What mcans can or have been sug. 
gested to improve circulatory and other condi- 
tions in the locomotive boiler to eliminate leaky 
stays and cracked side sheets? Chairman, 
C. W. Buffington, general master boiler maker, 
Chesapeake & Ohio 

Topic No. 2—Honeycombing and slagging of flues 
and tubes, its cause and prevention. Chair- 
man, Myron C. France, general boiler foreman, 
Chicago, St. Paul, Minneapolis & Omaha 
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Performance?, by R. S. Twogood, assistant 
engineer, Southern Pacific 
ComMITTEE REPORTS 
1—Locomotive Firing Practice—Coal. Chairman, 


. C. Shove, general road foreman of engines, 
New York, New Haven & Hartford 
a—The responsibility of the enginchouse fore- 
man 
b—The responsibility of the engineers 
c—The responsibility of road foremen and fuel 
supervisors 
2—Locomotive Firing Practice—Oil. Chairman, 
R. S. Twogood, assistant engineer, Southern 
Pacific 
Suggested instructions for firing heavy oils 
3—Fuel Records and Statistics. Chairman, E. E. 
Ramey, fuel engineer, Baltimore & Ohio 
a—Shall fuel records be based on gross ton- 
miles or on dollars and cents? 
b—How can the supervisor of locomotive per- 
formance and fuel conservation further aid 


Master Boiler Makers? Association 


1:30 p. m. 

Topic No. 3—Which type of application of waste 
bearer angles or tees gives the least trouble? 
Chairman. Edward H. Heidel, general boiler 
department foreman, Chicago, Milwaukee, St. 
Paul & Pacific 
opic No. 4—Pitting and corrosion of locomotive 
boilers and tenders. Chairman, J. F. Becker. 
general boiler and machinery inspector, Chicago 
Great. Western 

Topic No. 5--Prevention of cinder cutting of 
flues and tubes, firebox sheets, steam pipes, ete. 
Chairman, Sigurd E. Christopherson, supervisor 
of boiler inspection and maintenance, New York, 
New Haven & Hartford 

Topic No. 6—What can be done to overcome the 
cracking of outside throat sheets? — Chairman, 


in the improvement of railroad operation? 
What does he need in the way of statistics, 
man power and any other media to foster 
interest? 
4—Utilization of Locomotives. Chairman, A. A. 
Raymond, superintendent fuel and locomotive 
performance, New York Central 


5—Air Brakes, Chairman, W. H. Davies, super- 
intendent air brakes, Wabash 
a—The relationship of the No. 8 ET locomo- 
tive brake equipment and train handling 
b—Arrangement and handling of high-speed 
Passenger brake equipment 


6—New Locomotive Economy Devices. Chairman. 
A. G. Hoppe, assistant mechanical engineer, 
Chicago, Milwaukee, St. Paul & Pacific 

7—Steam Turbine and Steam Condensing Loco 
motives. Chairman, L. P. Michael, chief me- 
chanical engineer, Chicago & North Western 


8—Adoption of constitution 
Election of Officers. 


M. V. Milton, chief boiler inspector, Canadian 
Nationa 

Topic No. 7—In the application of flexible stay- 
bolts to boilers, which method gives the he-t 
results: (a) Screw the bolt up to a decided 
seat in the sleeve, cut to length and head over 
the bolt on the firebox end; (b) screw the bolt 
up to a decided seat in the sleeve and then 
turn back one-quarter turn before cutting to 
length and heading bolt over on the firebox 
end? Chairman, Leonard C. Ruber, superin- 
tendent of boiler department, Baldwin Locomo- 
tive Works 

Topic No. 8—Topics for 1939 meeting. Chair- 
man, Carl A, Harper, general boiler inspector, 
Cleveland, Cincinnati, Chicago & St. Louis 

Good of the association 
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Bureau of Mines Investigation on the Intererystalline 


Cracking of Boiler Steel’ 


By W. €. Sehroeder **, A. A. Berk | and R. A. O’Brien t 


Tue cracking of steel by intercrystalline attack through 
the action of a boiler water is one of the most dangerous 
ills in modern boiler operation. The cracking may pro- 
gress to a considerable depth and greatly damage the 
metal before it becomes visible on the surface. Under 
the microscope cracks of appreciable length have been 
found that are only a few millionths of an inch wide. 
This difficulty in finding the cracks is coupled to further 
danger from the very large concentration of stress they 
may allow. In the laboratory it has been repeatedly 
found that intercrystalline cracks, invisible to the eye on 
the surface of the metal and extending into a 1⁄4-in. 
section only a few thousandths of an inch, will allow 
complete fracture to occur from a very light blow with 
a hammer. These cracks, even when shallow, produce 
such a high stress concentration that any remaining sound 


Fig. 1—U-bend specimen ready for immersion in the solution 


metal is incapable of allowing a distribution of stress 
and therefore an apparently brittle failure occurs. This 
effect is not dependent on aging of the metal, but is 
produced by the action of the boiler water under certain 
definite conditions. This type of damage may be espe- 
cially important in locomotive boilers since they are un- 
questionably subjected to more shock or impact stress 
than stationary boilers. Furthermore, discovery of the 
cracks is made difficult by the presence of the insulating 
jacket over the shell courses. 


* Abstracted from Bulletin No. 404, A.R.E.A., June-July, 1938. The 
investigation reported in this paper was conducted under a co-operative 
agreement between the Joint Research Committee on Boiler Feedwater 
Studies and the Bureau of Mines. The Association of American Railroads 
is one of the major contributors. The work is carried out at the Bureau’s 
Eastern Experiment Station at College Park, Md. The paper is pub- 
lished by permission of the Director of the Bureau of Mines and is not 
subject to copyri ht. 

** Researc chemical engineer, Joint Research Committee on Boiler 
Feedwater Studies, Eastern Experiment Station, Bureau of Mines, College 
Park, Md. 

+ Assistant chemist, Bureau of Mines. 

t Assistant metallurgist, Joint Research Committee on Boiler Feedwater 
Studies, Bureau of Mines. 
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Progress report to the 
A. R. E. A. Subcommittee on 
Water Service, Fire Protection 
and Sanitation relates the pres- 
ent status of embrittlement in- 
vestigation 


In 1932 considerable uncertainty still existed concern- 
ing adequate methods that might be used to prevent 
trouble. For example, the boiler code prepared by the 
American Society of Mechanical Engineers indicated 
that sodium sulphate would stop cracking. On the 
other hand, considerable evidence was available to show 
that this was not always true, especially in locomotive 
operation. 

Cooperative investigation between the Bureau of Mines 
and the Joint Research Committee on Boiler Feedwater 
Studies, which received major support from the Associa- 


Fig. 2—U-bend specimen of cold-rolled steel broken in sodium hydrox- 
ide-sodium nitrate solution 


tion of American Railroads, therefore attempted to es- 
tablish more clearly the solution, concentration and stress 
factors involved in the production of intercrystalline 
cracks, and means that could be used to prevent them. 
In order to study means for preventing intercrystal- 
line failure it was first necessary to understand how, 
and under what conditions, it occurred. No investigator 
has ever been able to produce this type of failure in 
normal low carbon steel by static stress at room tem- 
perature or temperatures in the boiler range; by re- 
peated stresses, or by repeated stresses coupled with 
corrosion; or by the action of gases such as hydrogen. 
It has been necessary to have the steel in contact with 
certain solutions to produce intercrystalline cracking. 
Two kinds of specimens were used in the laboratory 
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to determine the types of solution that would produce 
intercrystalline or embrittlement failure. The first was a 
flat strip bent into the form of a U and pulled together 
by a bolt on the ends. This was largely used in solu- 
tions boiling under atmospheric pressure. The second 
was a tubular specimen closed at one end, that was put 
under tensile stress by a weight and lever system that 
will be described later. This specimen was used for 
tests at pressures from 50 to 1,200 Ib. per sq. in. 


Action of Solutions in U-Bend Tests 


Fig. 1 shows the type of specimen used for the U-bend 
tests. It consists of a bar of cold rolled steel %4-in. by 
L4-in. bent into the shape shown. The ends are pulled 
together by a bolt to retain a high elastic stress in the 
metal. 

Early investigators believed that cracking could be 
produced in this specimen by immersion in a concen- 
trated sodium hydroxide, or a concentrated sodium ni- 
trate solution boiling under atmospheric pressure. How- 
ever, this did not prove to be the case when the speci- 
men was tested for periods up to seven days in pure 
sodium hydroxide solutions or in periods from three to 
nine days in pure sodium nitrate solutions. 

These early investigators probably secured cracking in 
their specimens because certain impurities were present 
in the sodium hydroxide and sodium nitrate they used. 
For example, Table I shows that a number of oxidizing 
agents may be added to the hydroxide solutions to cause 
rapid cracking. The lead oxide (PbO) is especially ef- 
fective in this respect. Fig. 2 shows one of the speci- 
mens cracked in a concentrated sodium hydroxide solu- 
tion containing a small amount of sodium nitrate. The 
position of the crack is outlined by the deposit of sodium 
carbonate resulting from the reaction of the sodium 


Fig. 3—U-bend specimen of boiler flange steel broken in one day by 
nitrate-manganese solution 


hydroxide as it seeps out of the fissure, with the carbon 
dioxide of the air. Some of the fine cracks may also be 
seen. The cracking produced in U-bend specimens by 
all of the solutions listed in Table I is completely inter- 
crystalline. 

It has also been found that the addition of a very small 
amount of manganous salt will promote the rapid crack- 
ing of steel in concentrated sodium nitrate solution. 
Fig. 3 shows a specimen of boiler flange steel cracked en- 
tirely through in one day in a boiling sodium nitrate solu- 
tion containing a small amount of manganese. 

These experiments led to the belief that intercrystalline 
cracks could be produced in any solution containing both 
a corrosive and a partially protective agent. To test 
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.crack in a stone. 


this theory an attempt was made to produce cracking 
in a solution containing nitric acid and a manganous 
salt. Cracking resulted when the proper concentration 
and temperature conditions were found. 

From these experiments with the U-bend specimens, 
and from many other tests that have already been re- 
ported concerning this investigation it has been possible 
to outline a definite mechanism that can produce this 
type of failure. 

Steel is fundamentally a heterogeneous mass composed 
of minute grains or crystals. The boundaries between 
these grains represent material that differs physically or 


Table I—Oxidizing Compounds That Will Accelerate 
Cracking of U-Bend Specimens in Sodium 
Hydroxide Solutions 
Solutions boiling under atmospheric pressure 


Grams NaOH Grams per 
per 100 Oxidizin 100 grams Crack, 
grams water compoun of water days 
50^ ' Cauet to KMnO, 0.2 7 
50. Faora Dii NasCrO, 0.2 47 
S0: ^ uses aa fee NaNO 0.2-1.0 3-5 
SQ! . "iT weeds VS PbO 0.2 1-2 


chemically or in both respects from the grains themselves. 
Ordinary or general corrosion, however, does not attack 
the grain boundaries preferentially. 

If the general corrosion is retarded by an only par- 
tially protective film produced by the solution, it is pos- 


Fig. 4—U-bend specimen cracked without applied stress 


sible to confine the attack largely to the grain boundaries. 
For example, the oxidizing agents listed in Table I may 
serve to form a protective film over the crystal or grain 
faces, leaving the grain boundaries relatively unprotected 
or exposed to the attack by the sodium hydroxide solu- 
tion. If the grain boundary is highly stressed, this 
localized chemical attack will cut the boundary just as 
a sharp knife cuts a bowstring. The widening of the 
notch by the stress will prevent the accumulation of 
corrosion products from stopping further attack. Once 
this notch is deep enough the corrosion products in them- 
selves will generate large stresses in the grain boundaries 
because they occupy a greater volume than the original 
material. This action is analogous to the bursting forces 
produced by the expansion of water as it freezes in a deep 
The combined action of selective cor- 
rosion, grain boundary stress, and bursting forces exerted 
by the corrosion products would rapidly propagate the 
intercrystalline crack. 

It should be clearly understood, however, that the 
forces acting on the grain boundaries do not necessarily 
have to result from an applied load, but may arise from 
cold work or internal stress in the metal. This is demon- 
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Fig. 5—Concentric-ground (left) and eccentric-grooved (right) tubu- 
lar specimens of boiler flange steel used in the tension tests 


strated by the cracking of a U-bend specimen without 
the use of a bolt to draw the ends together. In this 
` case, however, the cracking appears on the inside of the 
bend because after bending and releasing the applied 
stress the elastic forces react to produce compression 
of the outer surface and tension on the inner. Fig. 4 
shows such cracks as these on the inner surface of a 
specimen after it has been bent open slightly at the end 
of the test to make them more apparent. It is clear 
that residual stresses great enough to promote cracking 
of the grain boundaries may be left in the steel from 
cold work. 

'The failure of these U-bend specimens without applied 
load demonstrates the improbability that a riveted joint 
could be so fabricated that it would not fail in contact 
with a solution that causes intercrystalline attack. The 
joint could hardly be made without some cold working 
of the plate and rivet metal which would make it sus- 
ceptible to cracking. Obviously, however, every precau- 
tion should be taken during boiler construction to cold 
work the steel as little as possible to keep to a minimum 
the area of metal in which cracking may start. The 
stress created by the steam pressure, while very import- 
ant in designing the boiler, is probably of little significance 
in initiating intercrystalline cracking. 


Action of Solutions in Tension Tests 


The U-bend tests that have been described were 
largely carried out in solutions boiling under atmospheric 
pressure. The equipment shown in Figs. 5 and 6 was 
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used to test for intercrystalline cracking at the higher 
pressures normally encountered in boiler operation. 

The specimen is tubular and closed at one end. The 
center section is ground, or eccentricall grooved as 
shown in Fig. 5. The specimen is inserted in the bomb as 
shown in Fig. 6 and the tensile stress is applied by means 
of the push rod passing up through the center. The solu- 
tion to be used in the test is of course put into the 
bomb before the specimen is inserted. It is to be noted 
that this design makes it possible to apply a definite 
tensile stress to the specimen, while it is in contact with 
a heated solution under pressure, without the use of a 
packing gland or other device that might interfere with 
the actual stress reaching the specimen. 

The first tests in this equipment indicated that sodium 
hydroxide alone had little influence on the load carrying 
ability of concentric ground specimens made of boiler 
flange steel at 482 deg. F. At this temperature the steel 
will break at a stress slightly above 80,000 Ib. per sq. in. 
and Table II shows that the specimens would carry a 


Table II—Resistance of Concentric Ground Tension 
Specimens to Failure in Sodium Hydroxide 


Solutions 
Test temperature 482 deg. F. (560 1b., gage) 

P Grams NaOH No 
Applied stress, per 100 failure, 
lb. per sq. in. grams water days 

75,000 water 43 
65,000 10 19 
75,000 25 21 
75,000 25 43 
70,000 50 10 


load from 65,000 to 75,000 Ib. per sq. in. even in con- 
tact with the concentrated sodium hydroxide. 

In the U-bend specimens it will be remembered that 
the action of the sodium hydroxide was greatly acceler- 
ated by the introduction of certain oxidizing agents into 
the solution. These compounds probably tended to form 
a partially protective layer over the crystal faces and to 
intensify the corrosion at the grain boundaries. These 
oxidizing agents might therefore be introduced into this 
tension test at 482 deg. F. to accelerate the intercrystal- 
line attack of the hydroxide. As a matter of fact these 
compounds do not appear to serve the same purpose at 
elevated temperatures, probably because they are too 
reactive and are destroyed too quickly by contact with 
the steel surface. . 


Table III—Failure of Concentric Ground Tension Specimens 
in Sodium Hydroxide-Sodium Silicate Solutions 
Test temperature 482 deg. F. (560 Ib., gage) 


Grams per 100 grams water 


X No 
Applied stress, Failure, failure, 


]b. per sq. in. NaOH Na;SiO; NaCl hours days 
70,000 25 0.4 we 44 ase 
70,000 25 1.7 : 10 3 
60,000 25 3.0 . 135 $)* 
60,000 25 3.0 si 120 vs 
50,000 25 0.32 0.3 32 $$ 
50,000 25 0.32 0.3 49 a 
45,000 25 0.32 0.3 79 s. 
40,000 25 0.32 0.3 60 A 
35,000 25 0.32 0.3 oe 10 


Other compounds appear, however, to produce this 
same type of partially protective layer at elevated tem- 
peratures, and sodium silicate is the one that most com- 
monly appears in boiler operation. Table III shows the 
influence of sodium hydroxide-sodium silicate solutions 
on the load carrying ability of concentric ground speci- 
mens at 482 deg. F. Failure was produced in a few 
days at loads as low as 40,000 or 45,000 Ib. per sq. in. 
From these results it is apparent that the sodium silicate 
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greatly accelerates the attack by the sodium hydroxide. 
Sodium chloride was added to solutions for the tests at 
low stress, for in low concentrations it also has been 
found to accelerate the cracking slightly. 

The discovery that sodium silicate accelerated the at- 
tack of the sodium hydroxide solutions, especially at tem- 
peratures above 390 deg. F. (210 lb. gage) was of im- 
portance not only in understanding the cracks that oc- 
curred in boiler operation, but also in studying the action 
of various chemicals that might be used to prevent inter- 
crystalline cracking. These chemicals could be intro- 
duced into the test equipment as shown in Fig. 6 with 
the sodium hydroxide-sodium silicate solution and if 
they prevented failure of the specimens they might be 
useful in boiler operation to eliminate cracking of the 
steel. 

Tests have been run in this equipment similar to those 
shown in Table III at 302, 392, and 572 deg. F.; cor- 
responding to 54, 210 and 1,280 lb., gage. This work 
has determined the influence on the failure time of prac- 
tically all the inorganic ions present in the boiler water. 
It has also determined the lowest and highest concentra- 
tion of sodium silicate and sodium hydroxide that had a 
measurable influence in producing cracks or failure. 
Many of the data have already been reported in the 
technical literature.* One point is, however, of par- 


* Schroeder, W. C., Berk, A. A. and Partridge, Everett P. Proc. Am. 
Soc. Testing Materials, 36, £u II, pp. 721-54 (1936); Schroeder, W. C., 
Berk, A. A. and O'Brien, R. A. Metals and Alloys, vol. 8, No. 11, pp. 
320-330 (Nov., 1937); Schroeder, W. C., Berk, A. A. and O'Brien, R. A. 
Trans. Am. Soc. Mech. Eng., vol. 60, No. 1, pp. 35-42 (1938). 
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ticular interest; that is, the lowest concentration of 
sodium hydroxide which has ever been found to produce 
an appreciable reduction in load-carrying ability is ap- 
proximately 7.5 grams per 100 grams of water. 


Concentration of the Boiler Water 


The average boiler water does not contain more than 
1,000 parts per million of sodium hydroxide. The con- 
centrations of sodium hydroxide that have been shown 
to produce cracking in this report range from 7.5 to 50 
grams per 100 grams of water; or from 75,000 to 500,- 
000 parts per million. In spite of extensive effort no 
investigator has ever been able to show that dilute 
alkaline solutions, approximating the composition of 
actual boiler waters, would produce intercrystalline 
cracks. Therefore, intercrystalline cracks in boilers 
have been assumed to result from the action of the boiler 
water after it has concentrated several hundredfold. It 
can now be shown, under conditions of boiler tempera- 
ture and pressure, that this assumption is true. 

The only areas in a boiler in which the water could 
concentrate are those at least partially isolated from the 
main body of the water, such as may occur in riveted 
joints or rolled-in tube ends. Since intercrystalline 


Table IV—Tests with Sodium Sulphate on 
Eccentric-Grooved Specimens 
Stress Applied at 482 deg. F. (560 1b., gage) 
Grams per 100 grams H30 


Applied stress, — Failure, 

lb. per sq. in. NaOH NaSiOs Na:S04 hours 
40,000. oi Ae enero vs 25 0.16 16 120 
40:000. ove erazsi eum T 25 0.16 16 36 
40000.  zeenr Pr SER VV 25 0.32 Saturated* 5 
AGOGO) « ET E ER R 25 0.18 Coveredt 56 
30:000. Asp hrec tis s 25 0.16 Coveredt 80 
40,000" | derértoczras eset 25 0.35 Coveredt 24 


* Saturation is 29 grams Na:SO, per 100 grams H4O at 482 deg. F. 
Rotated 24 hours to insure saturation. 
t Specimen covered with loose crystals of sodium sulphate. 


cracking has never been definitely shown to occur in an 
operating boiler outside of these two areas they must 
combine the action of a number of factors that promote 
the intercrystalline attack on the steel, of which con- 
centration is one. 

Two mechanisms might be suggested to explain the 
concentration of a boiler water in a riveted seam or tube 
seat. Fig. 7 shows diagrammatically a cross section of 
a riveted boiler seam. For the first concentration mech- 
anism, it is assumed that the seam is tightly caulked on 
the outside butt strap. The inner butt strap has a very 
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Fig. 6—Test bomb and loading mechanism—A definite tensile stress 
can be applied to the specimen while it is in contact with a heated 
solution under pressure, without the use of a packing gland or other 
device which might interfere with actual stress reaching the specimen 
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small capillary opening at A, and space B appears below 
A. The boiler pressure may fill B with solution and if 
the metal is hot enough the water will evaporate through 
A back into the boiler. When evaporation is completed 
the water from the boiler will tend to creep back through 
the capillary to condense a portion of the steam and let 
a few drops of solution enter B that will again evaporate. 
Eventually a concentrated solution or solid fills space B. 

This process has been tested under atmospheric pres- 
sure in glass equipment with conditions essentially as 
pictured at Æ and B in Fig. 7. Concentrated solutions 
and even solid were produced in the capillary tube that 
corresponded to space B. Straub** ran somewhat similar 
experiments a number of years ago, forcing the water 
into B by increasing the pressure on the main body of 
water and then allowing evaporation to proceed by de- 
creasing this pressure. This process also gave a con- 
centrated solution. 

This method could operate only if the riveted joint is 
receiving heat or if the pressure changes are extremely 
sharp. A concentrated sodium hydroxide solution boils 
at temperatures well above those required for dilute solu- 
tions. Therefore, to remove steam from such a solution 
in B against the boiler pressure would require that the 
metal be at a higher temperature than the boiler water. 
If the metal receives heat this is possible, but intercrys- 
talline cracks have been found in riveted seams that do 


Table V—Effect of Lignin-Containing Materials in 
Preventing Failure of Eccentric-Grooved Specimens 
Stress Applied at 482 deg. F. (560 1b., gage) 


Grams per 100 grams H2O 


No 
Applied stress, Lignin® failure, 


1b. per sq. in. NaOH  Na4SiOs NaCl material days 

40,000" ^ zur cer ees 25 0.16 T 1.6 10 
40:000. sarden 25 0.8 s. 1.6 12 
50,000. ^ eee nhe 25 0.8 1.0 10 
50,000. = 15v 25 0.8 T 2.0 10 
50:000. —— eie oni waste 25 0.8 0.5 2.0 10 
30,000: — L.Se22:53 427 25 3.2 ie 4 10 

4000. ^ esaictehoiatepecere da 50 3.0 1 10 


* Dry powders produced from waste sulphate liquors. 


not receive heat and that would not presumably cause 
evaporation of the concentrated solution against the 
boiler pressure. 

Every boiler operator has seen concentration by the 
second method when he observes the deposits of solid 
on the outside of a seam, or rivet that is slowly leaking. 
Essentially the process demands the leakage or diffusion 
of solution past a restriction much more slowly than 
water evaporates toward the atmosphere. If this leak- 
age and evaporation occurs at the exposed edge of the 
butt strap, it probably does little damage since the con- 
centrated solution is in contact with drum metal that is 
not cold worked or under high stress. 

If, however, the concentration should occur down in 
the seam or along a rivet a different situation exists. For 
example, in Fig. 7 the lower rivet may contact the metal 
only at point D on the one side. If boiler water leaks 
very slowly past D, the drop to atmospheric pressure at 
C will cause evaporation of the water to produce solid 
and a concentrated solution. Immediately, under the 
head of the rivet, a range of concentrations may exist 
as follows: (1) Dilute boiler water; (2) steam and 
more concentrated water ; (3) steam, concentrated water, 
and solids; and (4) solids and a small amount of water. 

If the rivet has been cold worked or is under high 
stress some solutions in this range may start cracking 
that will proceed until the head of the rivet comes off. 
This concentration mechanism could produce similar 


** Straub, F. G., University of Illinois Engineering Experiment Station 
Bulletin No. 216, 1930. 
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solutions in the seam and cause cracking in the butt strap, 
or in the drum metal. 

The occurrence of intercrystalline cracks in an operat- 
ing boiler indicates the simultaneous presence of at least 
four factors: 

(1) A boiler water which when concentrated will 
produce intercrystalline cracking. The laboratory evi- 
dence now indicates that a water containing sodium 
hydroxide-sodium silicate will fall into this class if it 
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Fig. 7—Diagram of boiler seam to illustrate possible methods of con- 
centration 


does not contain an effective protective agent. 

(2) High stress in the metal. This may result either 
from residual stress from cold work or from external 
applied stress. In a riveted joint or rolled-in tube the 
effect of cold work would normally be more pronounced 
than the action of an applied stress. 

(3) Very slow leakage in certain areas of the boiler 
that will allow the formation of a film of concentrated 
solution. Evaporation into the boiler, in case the metal 
is receiving heat, might also produce such a film. 

(4) Contact of the film of concentrated solution with 
the highly stressed boiler metal. 


Protection Against Intercrystalline Cracking 


On the basis of the four factors that cause intercrystal- 
line cracking it is possible to list certain steps that may 
be taken to eliminate the difficulty. 

First, an attempt may be made to treat the boiler water 
chemically so it will not cause cracking even though its 
concentrated solution is in contact with stressed steel. 
The major portion of the study of protection during this 
investigation has been devoted to finding and testing 
chemicals that might be satisfactory for this purpose. 

Second, an attempt might be made to reduce cold work 
or other stresses in riveted steams and tube ends. Com- 
plete elimination of cold work is impossible, for rivets 
cannot be driven and tubes cannot be rolled to make them 
tight without some cold work. Excessive pressures, and 
excessive distortion of the metal should, however, be 
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avoided. Other means can also be used to reduce cold 
work. For example, boiler plate that is bent cold to form 
the drum should be annealed before the riveting is done. 
The careful annealing usually accorded welded drums is 
especially commendable in this respect. 

Third, an attempt might be made to eliminate leakage 
and possible concentration of the boiler water. This 
would be difficult because the type of leaking that causes 
the greatest damage releases an almost undetectable 
amount of vapor or steam. Also even if the boiler were 
made thoroughly tight, thermal or mechanical changes 
might start slow leakage. 

In stationary boilers leaks in seams have been elimin- 
ated by the use of welded instead of riveted construction. 
This is of course a very desirable procedure wherever 
it can be used, and leaves the tube seat the only point for 
the solution to concentrate. 


Chemical Treatment to Prevent 
Intercrystalline Cracking 


The use of sodium sulphate is now recommended by 
the A. S. M. E. Boiler Code for the prevention of inter- 
crystalline cracking. Practical evidence from many years 
of boiler operation has frequently been interpreted to 
indicate that this salt would stop the trouble. 

In the tension testing bomb, as indicated in Fig. 6, 
sodium sulphate has not, however, given satisfactory re- 
sults in preventing failure of the specimens. These tests 
have been run at 302, 392, 482 and 572 deg. F.; cor- 
responding to pressures of 54, 210, 560 and 1,280 Ibs. 
per sq. in., gage. 

Table IV shows the results of a series of tests with 
sodium sulphate on eccentric grooved specimens at 482 
deg. F. The stress was applied at operating temperature 
and failure occurred in every case. This is typical of the 
results secured at these temperatures. The sodium sul- 
phate will offer more protection to the specimens when 
the stress is applied at room instead of elevated tempera- 
ture, but even this effect is destroyed by higher concen- 
trations of sodium hydroxide. A more detailed discussion 
of the tests with sodium sulphate will be found in an 
earlier paper.t 

At 356 deg. F. (130 Ib., gage) the action of sodium 
sulphate has also been tested in equipment for produc- 
ing intercrystalline cracking in a stressed steel specimen 
that is in contact with a concentrated solution resulting 
from the slow leakage of a dilute boiler water past a 
restriction toward a region of lower pressure. Ratios of 
. sodium sulphate to sodium hydroxide from 1 to 1, to 10 to 
1 were tried and did not prevent the development of inter- 
crystalline cracks and failure of the steel. It is believed 
the conditions existing in this equipment represent very 
closely those that cause cracking in the actual boiler. The 
laboratory results do not so far offer support for the 
belief that sodium sulphate will prevent intercrystalline 
cracking. 

A large number and perhaps the majority of boilers 
in this country use feedwaters containing sodium hydrox- 
ide and sodium silicate and these waters are potentially 
capable of producing intercrystalline cracks. Some of 
them contain sodium sulphate and others are treated with 
it to maintain certain ratios of sulphate to alkalinity. In 
the majority of cases where this treatment has been used 
no cracking has occurred and it has been concluded that 
the sodium sulphate was responsible for the protective 
action. 

This conclusion implies, however, that it is only nec- 
essary to have an embrittling water present in the boiler 
to cause cracking. This is not true, for at least three 


f Trans. A.S.M.E., vol. 60, January, 1938, pp. 35.42. 
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other factors must be present at the same time; high 
stresses in the steel, concentration of the boiler water, 
and contact of the stressed steel with this concentrated 
solution. If no control or information on these last three 
factors are available it is impossible to tell if the sodium 
sulphate prevented failure, or if failure would not occur 
regardless of the presence or absence of this salt. Briefly 
this means that lack of cracking in an operating boiler 
is not necessarily a criterion to indicate the non-embrit- 
tling action of the water. Reported cases of boilers oper- 
ating for many years without cracking, using high alka- 
linities and little or no sulphate or other specific treatment 
to prevent intercrystalline cracking, furnish considerable 
support for this statement. 

This reasoning does not necessarily imply that all boiler 
waters containing sodium hydroxide and sodium silicate 
will cause intercrystalline cracking even when their con- 
centrated solution is in contact with the stressed stecl. 
For example, the laboratory work has revealed certain 
organic chemicals that will inhibit the selective intercrys- 
talline attack by the solution. Some of these compounds 
are present in certain feedwaters. Other unappreciated 
effects of certain chemicals may still be discovered al- 
though many of the compounds present in a normal 
boiler water have been very thoroughly investigated. 

Certain organic materials have been found which were 
much more effective in preventing failure or cracking oí 
the steel specimens than any inorganic chemical that has 
been tried. Lignin containing materials were very satis- 
factory, and are available at low cost in the waste sulphite 
liquors resulting from the manufacture of paper. For 
boiler use the waste liquors are generally evaporated to 
a dry powder or a solution containing 50 per cent dis- 
solved solid. One railroad in the United States has used 
these concentrated solutions continuously for over ten 
years. The results indicate that this treatment was prob- 
ably responsible for the elimination of cracking in a large 
number of locomotives each year. The treatment has 
not created. difficulties in the way of scale formation, 
corrosion, or foaming, and in fact may have some de- 
sirable influence toward counteracting these troubles. 
The use of sulphite waste liquors is now being tried on 
several other railroads and in some stationary plants. 

Table V shows the effectiveness of lignin materials 
produced from waste sulphite liquors in preventing fail- 
ure of the eccentric grooved specimens at 482 deg. F. 
Specimens did not break with ten days in spite of high 
applied stress or high sodium hydroxide concentrations. 
If these results are compared with those in Table IV it 
can readily be seen that the lignin containing materials 
are much more effective than sodium sulphate in pre- 
venting failure. 

Cutch and quebracho have also been found to be very 
effective in preventing intercrystalline cracking. Pre 
liminary results indicate that the quebracho may be es- 
pecially useful at low pressure. Both of these compounds 
are frequently used in feed-water treatment and their 
introduction into the boiler can be made with consider- 
able background of experience. The protective action of 
these materials is receiving further study. 

Several tests have shown that the ratio between waste 
sulphite liquor, cutch or quebracho and sodium hydroxide 
in the feedwater is not maintained in the boiler. These 
compounds may react with oxygen in the boiler and are 
adsorbed or carried down to some extent with any solid 
that may precipitate. Therefore, to make sure of the 
desired concentration it is necessary to analyze the boiler 
water. This is especially true during installation of the 
treatment to establish the correct ratio of treating chem- 
ical to sodium hydroxide in the feedwater. An analyti- 

(Continued on page 339) 
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Non-Skid Flooring 
And Stair Treads 


A non-slip safety metal, which is highly resistant to 
rust and acid corrosion and unaffected in its non-slip 
properties by water, oil or other slippery liquid sub- 
stances, is being manufactured by the American Brake 
Shoe and Foundry Company, New York. This product, 
marketed under the trade name of non-slip ABSCO 
metal, is formed by applying electric-furnace abrasive 
grains, the best anti-skid and hardest material known, 


Non-slip ABSCO tread formed by applying abrasive grains to ferrous 
or non-ferrous products by a special method of casting 


to cast iron, bronze, aluminum or nickel silver, by a spe- 
cial process of casting. The abrasive grains are deeply 
and uniformly bonded into the metal at the time of cast- 
ing, thus forming a virtually indestructible bond between 
the abrasive grains and the metal. The grains protrude 
sufficiently above the surface to give a “bite” to the metal 
which, it is said, eliminates all possibility of slipping. 
This casting process makes possible a wear- and cor- 
rosion-resistant "nose" to stair treads, since the abrasive 
grains are carried entirely over the "nose" and concen- 
trated at this vital slipping point. Sluffing out and loss 
of abrasive grains, due to corrosion along the "nose," 
are prevented by this method, as no grinding is neces- 
sary to remove raw films of metal on the casting ridge. 
ABSCO metal is designed for use as stair treads, 
ramps, industrial floors, platforms, elevator door sills, 
swing-type door thresholds, trench covers, etc. 


Lightweight 
Coach Seat 


A new design of railway coach seat has recently been 
developed by the Transportation Seat Company, McCor- 
mick Building, Chicago, this seat being notable for its 
light but strong construction, unique rotating, reclining- 
back design and modern styling to provide a wide pop- 
ular appeal. The cushion height and pitch, degree of re- 
cline of the original back position, height of the back and 
the arm rests, have all been worked out by architects and 
engineers familiar with these specialized problems to 
produce a seat design which will assure the greatest de- 
gree of riding comfort combined with attractive styling. 

Individual coach seats of the new design weigh from 
105 Ib. to 115 Ib., which is said to be roughly 25 per 
cent less than the present generally accepted standard 
for lightweight, seat construction, or 50 per cent of the 
weight of the first revolving-reclining seats built for 
railway service in this country. The saving in weight 
is effected without the use of alloy metals and attendant 
increase in cost, ordinary carbon steel tubes and plates 
being combined in an efficient welded design. 

The patented base allows seats of approximately 44 
in. overall arm width to rotate independently on 39 in. 
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The seat with cushions removed to show rigid frame construction 


to 40 in. centers with a clearance at the wall of 14 in. 
to 3$ in. without the necessity of pulling the seat away 
from the wall. The seat base is made of a combination 
of steel plates and tubing of welded construction, with- 
out moving parts. The entire mechanism requires a 
depth of only approximately 34 in. A ball-type locking 
device eliminates the possibility of the seat turning due 
to any unusual motion of the train. The frame is of 
tubular steel construction, re-inforced with gussets and 
entirely welded throughout. The reclining mechanism 
for the independently reclined backs is of the unit type, 
lever operated, fully enclosed and applied directly to the 
seat frame. It may be removed as a unit. 


The backs, mounted on roller bearings, are of steel 
tubing and plywood construction with either rubber or 
spring cushions. Seat cushions are of rubber or spring 
construction. The arms are wood, aluminum. or tubing. 
Arms, caps and cushions are removable. 


Passenger coach seat with rotating and reclining back 


Railway Mechanical Engineer 
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Analysis of Driving-Axle 
And Crank-Pin Failures 


During the June 29 meeting of the General Committee 
of the Mechanical Division, Association of American 
Railroads, at which the reports of the year’s work of a 
number of the standing and special committees were pre- 
sented, a progress report on failures of driving axles and 
crank pins* was presented by W. I. Cantley, mechanical 
engineer of the Mechanical Division. It is the intention 
of the committee considering this subject to make 
further studies. For the present these studies will be 
confined to crank pins only, since the subject of driving 
axles is to be given consideration following the tests now 
being conducted at the Timken laboratory on passenger- 
car axles. It is the belief of the committee that if the 
members receiving copies of the report will analyze it 
carefully, they may find information in it which will be 
helpful to them in reducing failures on axles and crank 
pins similar to those now being experienced. 

The following paragraphs are a summary of the major 
findings of the committee based on an analysis of the 
reports of the questionnaire sent by the Mechanical Divi- 
sion December 2, 1936, to 38 railroads in the United 
States and Canada and to which replies were received 
from 34 railroads. The report is confined to failures of 
axles and crank pins in actual service, but in the further 
study which the committee proposes to make they will 
also include crank pins which were found defective upon 
inspection. 


Driving Axle Failures 


During the six-year period ended December 31, 1936, 
895 driving-axle failures on 864 steam locomotives in 
freight and passenger service were reported by 34 rail- 
roads owning 70 per cent of the total number of locomo- 
tives in service in the United States and Canada. 

The average rate of failures reported is approximately 
six driving axle failures per year per 1,000 locomotives 
in service. 

There were approximately seven times as many fail- 
ures of main driving axles as there were of other driving 
axles. 

On freight locomotives, 80.7 per cent of all driving 
axle failures occurred in the journal. On passenger 
locomotives, 41.7 per cent of all driving axle failures 
occurred in the journal and 55.0 per cent occurred in or 
near the wheel seat. 

No definite causes were given for 47.6 per cent of all 
driving axle failures. No definite cause was given for 
68.8 per cent of failures in the wheel fit. The principal 
causes of driving axle failures in the order of frequency 
of occurrence are: Overheating in service, 67.6 per cent 
of known causes; poor material, 14.9 per cent; poor ma- 
chining, 12.8 per cent; service conditions—wear pri- 
marily, 4.7 per cent. 

A large number of failures at the wheel seat occurred 
on driving axles for which the reported actual diameter 
was smaller than the nominal journal diameter. There 
were fewer failures in or near the wheel seat of alloy 
steel driving axles than of carbon steel driving axles. 

The fibre stresses of the majority of failed driving 
axles were below the A. A. R. recommended limit of 
23,000 Ib. per sq. in. The indications are that the limit 
of 23,000 Ib. per sq. in. is too high, and that a reduction 
of this limit to 20,000 Ib. per sq. in. would do much to 
reduce axle failures. 


*'This report is published by the Mechanical Division and is available 
for general distribution to members at 50 cents per copy and to non 
members at $1 per copy. It consists of 78 pages, 8 in. by 10% in., 
and is bound in paper. 
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Check tests show a wide variation in physical proper- 
ties of steel both for driving axles and crank pins manu- 
factured to the same specifications. 


Crank Pin Failures 


During the 6-year period ended December 31, 1936, 
830 crank pin failures on 799 steam locomotives in 
freight and passenger service were reported by 33 rail- 
roads owning 68 per cent of the total number of loco- 
motives in service in the United States and Canada. 

The average rate of crank pin failures reported is ap- 
proximately five failures per year per 1.000 locomotives 
in service. 

There were approximately four times as many failures 
of main crank pins as there were of all others. 

On freight locomotives, 84.8 per cent of all crank pin 
failures occurred at or near the outside face of the wheel. 
On passenger locomotives, 90.1 per cent of all crank pin 
failures occurred at or near the outside face of the wheel. 

No definite causes were given for 64.4 per cent of all 
crank pin failures. No definite cause was given for 
72.5 per cent of failures in the wheel fit. The principal 
causes of crank pin failures in order of importance are: 
Poor machining, 54.9 per cent of known causes; poor 
material, 21.0 per cent; service conditions—wear pri- 
marily, 19.0 per cent; overheating, 5.1 per cent. 

The fibre stresses of the majority of the failed crank 
pins were above the A. A. R. recommended limit of 
16,000 Ib. per sq. in. The indications are that a reduc- 
tion in the limit to 15,000 Ib. per sq. in. would greatly 
improve conditions. 


Conclusions 


The analysis of the returns clearly indicates that fur- 
ther study and research relating to driving axle and 
crank pin failures are required. Among important mat- 
ters which should receive prompt and intensive consid- 
eration are: 

(1) The incompleteness of many returns indicates the 
need for a more intensive and specific analysis of driv- 
ing-axle and crank-pin failures as they occur. 

(2) The cause of overheating of axles and crank pins 
and means of reducing the difficulty. 

(3) The fatigue characteristics of those steels used in 
making crank pins and axles. This study should include 
the question of (a) whether fatigue strength require- 
ments should be incorporated in material specifications 
and (b) what change should be made in the fibre stress 
limits. 

(4) The design of and shop practices relating to axles 
and crank pins. 


Cracking of Boiler Steel 


(Continued from. page 356) 

cal method has been worked out that may be used for 
any of these three chemicals. It is a colorimetric method, 
free from interference from the inorganic and from most 
of the organic constituents in the boiler water. Like 
most colorimetric methods it has the disadvantage of not 
being usable on highly colored waters. An attempt is 
being made to work out a precipitation method for such 
samples. 

While these organic materials appear quite satisfactory 
for use in locomotive operation to prevent intercrystalline 
cracking, it is also desirable to have inorganic chemicals 
that would serve the same purpose. This would be es- 
pecially true if the inorganic compounds were stable and 
of known controllable composition. Work in this direc- 
tion should be and is now being done. 
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EDITORIALS 


Are Wage Rates 
The Whole Issue? 


Following negotiations between the Carriers’ Joint Con- 
ference Committce, on the one hand, and the Railway 
Labor Exccutives’ Association and the Brotherhood 
of Railway Trainmen, on the other, which began late 
in June, the proposal of the railroads of a 15 per cent 
reduction in wage rates is now in the hands of the 
National Mediation Board which has had the matter 
under consideration since August 11. Considering the 
course of the negotiations which led up to the 10 per 
cent wage reduction which became effective February 
1, 1932, the attitude of the leaders of the labor organi- 
zations represented in the present negotiations is dis- 
turbing in the extreme to those who have hoped to see 
the railway industry restored to health. The hint of 
"after us the deluge" in the attitude of the spokesmen 
for this group offers little apparent basis on which to 
build a structure of mutual respect and confidence in 
the future. Hope lies in the possibility—even proba- 
bility—that a substantial majority of the men who re- 
gard railroading as a career are not in agreement with 
this attitude of complete irresponsibility for the future 
welfare of the industry. 

A. F. Whitney, president, Brotherhood of Railway 
Trainmen, at the outset of the present wage negotia- 
tions said that "Regardless of economic conditions, I 
desire to make plain to you gentlemen that any effort 
or attempt on your part to bring about a cut in wages 
and a lessening of the buying power of your employees 
is an attempt to defeat the efforts of President Roose- 
velt and of every person interested in economic re- 
covery to save this nation, and it will be resisted by 
every power at our command." Later Mr. Whitney 
said: “To destroy the purchasing power of railroad 
workers by more than one quarter billion dollars a 
year will do nothing more nor less than prevent re- 
covery. Reduced buying power means the bankruptcy 
of the railroads of this country. You cannot, and will 
not, solve your problems by continuing to pay interest 
to the bondholders by taking this money from the pock- 
ets of the railroad workers." 


Intelligent Selfishness 

At the outset, let it be clearly understood that we 
are presenting no argument in favor of an attitude of 
unselfishness on the part of the railway employees whose 
wages the railways propose to cut. It is our hope that 
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they may exercise such a degree of intelligence that 
they may best serve their selfish interests. To insist 
upon the immediate advantage of the reduced number 
of employees fortunate enough to remain on the pay- 
roll under present conditions is not serving the best 
interests of railway men at large or even of all of 
those at the present time actually employed. 

A wage-rate increase is an added cost of production 
before it is added to purchasing power. Conversely, 
a wage-rate decrease effects a reduction in the cost of 
production to a greater extent than it reduces purchas- 
ing power, for the reason that a large part of the 
market for the products of industry and transportation 
lies outside the employed group of industrial and trans- 
portation workers. 

Mr. Whitney’s fear lest labor let something get 
away to the bondholders, at a time when approximately 
a third of the railway mileage in the United States is 
being operated by receivers or trustees and companies 
owning approximately half the mileage have been earn- 
ing less than operating expenses for months, is a bit 
far fetched. It also ignores one of the basic conditions 
for any sound industrial and business recovery; that 
is, the restoration of the flow of capital into the trans- 
portation machine, as well as into other industry. Much 
railway traffic comes from the heavy goods industries 
which produce most of the goods purchased by capital 
expenditure, and an effort which, if successful, will 
prevent a re-establishment of this essential condition 
is not serving the interests of American workers at 
large or of railway employees themselves. 

The immediate beneficiaries of a successful outcome 
of the course pursued by the railway labor organiza- 
tions will be the relatively small group of trainmen and 
enginemen who have suffered little if at all during the 
present depression, thanks to mileage hogging. To 
the extent that traffic is offered, the employment of 
these men is safe. The number of employees in the 
mechanical department, however, can be reduced and, 
in fact, was reduced following the wage increase a year 
ago in order that the total outlay for maintenance might 
be kept within the funds available. 

But why attempt to establish facts and build sound 
arguments upon them? The apparent muddiness of 
thinking on the part of many labor leaders during re- 
cent months suggests either a failure to understand that 
a system of private ownership cannot survive under 
conditions tending toward a permanent state of bank- 
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ruptcy, or a deliberate, but concealed, purpose of using 
the present crisis in the railway industry to effect the 
complete destruction of the present system of private 
ownership. 

For some time there has been increasing evidence 
of an infiltration of economic and social ideas in the 
popular thinking which suggest the work of adherents 
of European left-wing philosophy. By and large, those 
holding such opinions realize neither their source nor 
their ultimate implications. 

The communist's goal is a classless society in which 
there will be no display of selfishness because there 
will be no occasion for it. Each individual will be 
subject to the dictatorship of the whole of society. 
Paradoxically enough, this goal is to be attained by the 
"class struggle" in which the idea that the workers are 
at war with the rest of society is heavily stressed and 
in which appeal is to the selfishness and cupidity of 
the "masses" who, by and large, are the dupes of the 
left-wing leaders. 

Since the class struggle is warfare, its conduct calls 
for complete suspension of the everyday rules of moral 
conduct. Lying and deception are "honorable" means 
of prosecuting the struggle in the minds of those who 
accept the doctrines of communism. 


Where Do Railway Men Stand? 


This raises a serious question which should be faced 
by all those who believe in the basic soundness of the 
present economic and social system and particularly 
by those who wish to see the railway industry restored 
to health. One cannot say that a particular labor leader 
is a communist, unless he admits the fact, but the very 
character of communistic doctrines creates a presump- 
tion that those leaders who are participating in the 
prosecution of a communistic program are adherents 
of the cause themselves, even in the face of their denials. 

American railroad men had better make up their 
minds where they stand on the issue of the preserva- 
tion and improvement of what we now have, or its 
destruction and replacement by something unknown 
and uncertain which may evolve out of the chaos of 
destruction. If they decide against a philosophy and 
program formulated under conditions which never did 
and do not now exist in America, then let them deal 
appropriately with their subversive leaders. 


Who Are They—And Why? 


A good bit of fun has been poked at the so-called 
"success stories" in some of the popular magazines. 
It cannot be gainsaid, however, that such stories are 
read avidly by many people. Moreover, if true, or 
reasonably well supported by facts, they can be a 
great inspiration to individuals who are ambitious and 
striving to make their personalities more effective in 
the attempt to get ahead. Unfortunately much good 
and inspiring material is buried and lost or forgotten, 


Railway Mechanical Engineer 
SEPTEMBER, 1938 


because no effort has been made to assemble it and 
make it generally available. 

What a help it would be, for instance, if more facts 
and human interest material were available about those 
men who have made large contributions to the de- 


velopment of cars and locomotives and to the success- 


ful administration and operation of the mechanical de- 
partment. 

Those who served on the committee of the American 
Society of Mechanical Engineers which had charge of 
the program for the commemoration of the ninetieth 
birthday of George Westinghouse, were surprised and 
delighted at the large amount of really worth while and 
hitherto unrecorded material which was contributed by 
people who were associated with Westinghouse in the 
early days, or who were in a position to disclose authen- 
tic information about his character and activities. This 
in spite of the fact that an excellent and comprehensive 
biography had been written about Westinghouse by 
Colonel H. G. Prout. 

To begin with, who are the men who should be 
listed for their achievements in the railway mechanical 
field? In the hurry and rush of this modern age some 
of these men have been overlooked or almost entirely 
forgotten. Yet the railroads of this country are only 
a little more than a hundred years old. Other men 
labored so quietly that they never did get the recogni- 
tion their achievements deserved. Whom do you nom- 
inate? 

Surely a list compiled with the assistance of the 
readers of the Railway Mechanical Engineer, a paper 
which dates back to the very beginning of the railroad 
era in this country, would be a matter of great interest 
and value today, as well as in the future. Will you 
help us compile such a list? What names can you sug- 
gest, and why? What supporting data or facts or in- 
cidents or references can your furnish that will help 
us to present these men to our readers. With your 
co-operation it should be possible to dig up and place 
on record material which, if not disclosed now, may in 
many instances be lost forever. What do you think 
of the idea? 


Motive Power Performance 

Not Properly Supervised 

Remarkable improvements in locomotive design, effi- 
ciency and potential capacity have been effected in the 
past 20 years, for example, with steam pressures and 
superheat temperatures increased one-third, steam con- 
sumption per indicated horsepower decreased one-tenth, 
and potential horsepower output in some instances 
nearly doubled. Old locomotives have been retired and 
replaced by modern units as fast as practicable. The 
question is whether the railroads are securing maxi- 
mum results from this large investment in modern 
power, combining as it does the latest refinements in 
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design with such important fuel-saving and capacity- 
increasing devices as up-to-date superheaters, feedwater 
heaters, Thermic syphons, stokers, boosters, etc. 

While enviable locomotive performance records have 
been established in some instances, a new locomotive 
is no different from any other new appliance or shop 
tool in producing an output more or less proportional 
to what is demanded of it. In other words, unless the 
possibilities of the new tool are fully realized and ade- 
quate supervision provided to make sure that railroad 
men use the tool at somewhere near its maximum ca- 
pacity, both while new and during its entire service 
life, its actual output may not greatly exceed that of 
the tool replaced. The answer to the question asked 
in the opening paragraph is that drastic reductions in 
supervision, including the retirement or demotion of 
many road foremen of engines, make it impossible for 
many railroads to get all the results they should with 
modern steam locomotives. 

The following instance of locomotive misuse is be- 
lieved to be typical and can probably be duplicated 
many times over on railroads throughout the country. 
Referring to the table, it will be observed that engine 
crews, using locomotives of identical design and haul- 
ing trains over the same division and under the same 


Selected Freight Runs in One Direction on a 125-Mile Divi- 
sion Showing Higher Speeds Maintained by the Same 
Class of Locomotive in Spite of Heavier Loads 


Time to to) 


Number of Gross ton of last grade, Aver’ge speed. 


Date cars loading minutes miles per hour 
Dec. 15 47 1612 64 25.8 
Dec. 13 36 1628 62 26.6 
Dec. 14 29 1669 65 25.4 
Dec. 17 37 1840 61 27.1 
Dec. 18 35 1942 60 27.5 
Apr. 14 49 2045 60 27.5 
Apr. 20 41 2105 60 27.5 


atmospheric conditions, moved heavy trains faster than 
light trains, owing to a psychological factor which, 
with proper supervision, could be capitalized and used 
to help the railroads reduce operating expense instead 
of increasing it. 

The division in question is 125 miles long and the 
first 27.5 miles contain four ruling grades all of which 
are of the momentum type; that is, it makes a great 
deal of difference in maximum tonnage as well as 
speed of operation if the hill is approached at low or 
high speed. Engine crews on the runs referred to 
apparently had a schedule in their minds which they 
kept regardless of tonnage. Naturally, with the lighter 
tonnage they were not so keen about keeping up speed, 
as they realized that the grades would give them no 
serious difficulty. When the tonnage exceeded 1,800, 
however, there was some anxiety in their minds as to 
whether they would get over if they allowed the speed 
to drop. It was noticeable, therefore, that they made 
a serious effort to keep the speed up with heavier 
trains, thus resulting in a shorter time over this section 
of the road. The remaining 97 miles of the run were 
made without difficulty so far as grades were concerned, 
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it being an easy task to maintain the maximum speed 
limit of 40 miles an hour. The figures quoted plainly 
show that, in the instance cited, the engine crews could 
and did get more out of their locomotives when they 
had to, but slackened their efforts when the going was 
easy. 

The result of failure to get maximum output from 
modern steam locomotives is nowhere better exempli- 
fied than in the lowering of tonnage ratings when 
operating schedules are tightened and running time 
substantially reduced in response to the demands íor 
ever-increasing train speeds. Some managements are 
entirely too willing to jump to the conclusion that 
drastic reductions in tonnage ratings must be made 
whenever schedule speeds are increased. Tonnage re- 
ductions of 50 per cent are sometimes made, as evi- 
denced by one specific case in which the tonnage rating 
of a rebuilt locomotive was reduced from 4,000 to 2,000 
tons to meet what was admittedly a rather difficult 
operating assignment. In another case it was consid- 
ered necessary to reduce the tonnage rating of a certain 
class of locomotives from 2,700 to 1,500 in order to 
make the time on a new schedule. As a matter of 
fact, with the locomotive in good condition and the 
engine crew on its toes to secure maximum output, it 
was subsequently shown that this locomotive could han- 
dle 1,800 tons and meet the operating schedule without 
particular difficulty. 

Locomotive efficiency and railroad efficiency are both 
very closely allied with the average percentage of maxi- 
mum power output secured in normal locomotive oper- 
ation. On the basis of fuel economy as well as mini- 
mizing the number of train miles required to handle a 
given traffic, it is essential to operate steam locomotives 
as nearly as possible at their maximum power rating. 
This means an adequate amount of intelligent super- 
vision, with a full appreciation of the capacity of mod- 
ern motive power and a positive check on and control 
of engine crews to make sure that these capacities are 
substantially realized. 


New Books 


PROCEEDINGS ASSOCIATION OF AMERICAN RAILROADS, 
Division V, Mecuanicat. Published by the .1sso- 
ciation of American Railroads, 59 East Van Buren 
street, Chicago. Price, to members, $5; to other than 
members, $10. l 

The proceedings of the session of the Association of 

American Railroads, Operations and Maintenance De- 

partment, Division V-Mechanical, held at the Municipal 

Auditorium, Atlantic City, N. J., June 16-23, 1937, 

contain also recommendations, letter ballots and other 

transactions for the year 1937. A list of the represen- 
tatives at the meeting, the first full convention and ex- 
hibit since 1930, is also included. 
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Gleanings from 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Older Men Help Apprentices 


Conditions have changed considerably since I last wrote you. 
Now, we have only the older men around and they realize that 
they will soon be on the pension list. Therefore, they are more 
than willing to show us everything that they have learned in 
the way of car repairs, inspection, including all short cuts that 
save both time and money for the railroad. This makes our 
work more interesting and we are learning more than we ever 
learned before. 


Better Workmanship Required Today 


At the present time, as never before in the history of rail- 
roading, managements are being forced to modernize motive 
power and rolling stock, and the back-shop equipment required 
to maintain and repair these new and expensive articles. New 
materials, new processes, closer tolerances, tighter fits, better 
finishes on machined work, more refinements on all equipment 
—all of these things complicate the modern railroad set-up, and 
call for a higher degree of skill in supervision and mechanics 
alike than ever has been known in railroading. Improved 
equipment soon loses its value if not cared for properly. 


Intense Use of Locomotives 


I noticed a statement recently that some railroads are obtain- 
ing as much as 75,000 to 125,000 miles per year from their best 
freight locomotives. It is reported that a Milwaukee freight 
locomotive made as much as 19,200 miles in October, 1934. 
These, however, are extremes. The average performance of 
freight locomotives in actual service probably does not exceed 
25,000 miles a year, if indeed it is that high. Traffic today is 
being handled by the cream of the motive power, for undoubtedly 
only the best locomotives are being utilized under present con- 
ditions. What would happen under peak traffic with all the 
motley array of obsolete locomotives in operation, is quite 
another question. 


Apprentices Áttending Universities 


I notice that arrangements can be made on the Canadian Na- 
tional to allow apprentices leave of absence to attend university 
during apprenticeship training. Three ex-apprentices are said 
to have completed a five-year university training in engineering 
and also their five-year apprenticeship. Of these, two gradu- 
ated from the University of Manitoba with the degree of elec- 
trical engineer and one from McGill University with the degree 
of mechanical engineer. All three have been placed in the 
mechanical and electrical department of the railroad. At the 
present time four apprentices are attending university and still 
taking their apprenticeship training. It is found that those who 
take the combined apprenticeship and university training are 
better qualifed to be advanced to supervisory positions and, no 
doubt, in time will make good executives. 
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the Editor’s Mail 


An Apprentice Philosopher 


As to schooling along the lines of shop mathematics, blue- 
print reading, mechanical drawing, etc., we go to night school. 
Some of the fellows that have been furloughed think that the 
time they spent in school was wasted. This really shows that 
they have not spent enough time in school or they would realize 
that an education of any kind in any type of work will never 
be lost time. They might not need it for their present job (that 
is, those that are lucky enough to have jobs), but one never 
knows when he will need such an education. I noticed that sev- 
eral apprentices wrote to you saying that they had classwork 
on company time. I will admit that this feature would help to 
a certain extent, but after all, if a fellow is really interested in 
his job, he is willing to do a little more than he is asked to do, 
or a little more than he is paid for. 


Manufacturing Railway Equipment on a 
Production Basis 


Probably one of the outstanding economic problems today is 
to bring down the cost of railroad equipment; namely, locomo- 
tives, passenger cars and freight cars. Practically every loco- 
motive ordered for the various railroads is of a peculiar design; 
the same is applicable to both passenger train cars and freight 
train cars. Railroads and builders are equally responsible for 
this chaotic condition; however, I believe that the burden should 
be placed on the builders. If the builders would concentrate on 
one standard design; that is, a 1938 model 4-6-4 locomotive, a 
1938 model passenger train coach, or a 1938 model box car, hav- 
ing the latest, most modern and up-to-date fixtures, at a real 
low cost, railroads could afford to pay the price and could be 
likened to an individual who would not pay the higher price for 
an automobile when a lower priced one would equally as well 
serve the purpose. It is believed that if such efforts were made 
by builders, savings in certain kinds of equipment up to 50 per 
cent could be attained, thereby having equipment at a price 
where railroads could afford to buy it, and create work for 
thousands of people. 


The National Income 


In your high spots, page 280 of the July issue, under the cap- 
tion “We Wonder” you commented on the national income and 
its distribution. Owen D. Young, chairman of the board of the 
General Electric Company, in speaking on The Science of Bet- 
ter Living before the Industrial Personnel Institute at Purdue 
University last year, quoted from an article in the Yale Review 
by A. A. Berle, Jr., as follows: “The real object must be in- 
crease in the national income. . . . The job is to level up far 
more than to level down. Distribution is one problem, but if 
the ultimate goal is to be reached there must be a great deal 
more to distribute.” Later in his address Mr. Young said, “I 
am sure that most people believe today that the preceding gen- 
eration did a bad job economically. I do not share that view. 
If, as is estimated by the National Bureau of Economic Re- 
search, our national income was increased from $27,600,000,000 
in 1909 to $86,000,000,000 in 1929—more than three times—if at 
the end of that period we had succeeded in distributing approxi- 
mately five-sixths of that income to employees and independent 
operators like farmers and small business men, we ought not 
to be too severely critical of the economic management of the 
preceding generation. If the present, and those following, do 
as well both in production and distribution, there is real ground 
for hope that even the very high living standards to which we 
now aspire can be met.” 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


D. & R. G. W. Installs 
Magnaflux Inspection 


By Ray McBrian* 


The Denver & Rio Grande Western has recently in- 
stalled the non-destructive Magnaflux method of test 
and inspection for the prevention of failures by locating 
incipient flaws such as surface fatigue cracks. This 
method of flaw detection is by a process of magnetizing 
the ferrous part in such a way as to create a minute 
magnetic pole at the edge of any flaw, such as fatigue 
cracks and even flaws immediately below the surface 
of the material. On sprinkling the part being tested 
with the finely-divided perimagnetic material, polariza- 
tion of the part causes this powder to outline the defect 
which, by other methods of inspection, would remain 
invisible. Tests made by the old inspection method, 


The portable outfit being used for the inspection of an eccentric rod 
while on the locomotive 


using whiting, have shown that this magnetic method 
discovers many more defects than could otherwise be 
found. 

The equipment installed on the railroad consists of a 
portable unit and a fixed unit at Salt Lake City, Utah, 
a portable unit at Grand Junction, Col., and a portable 
and a fixed unit at Denver, Col. These installations 
make for flexibility, and allow for inspection at the 
important main-line terminals thus insuring systematic, 
routine inspection of mechanical parts. The portable 
units can be moved to various terminals on the railroad 
whenever it is so desired. 

The portable unit is a compact power unit designed 
for the inspection of large or small parts and capable of 
being moved to any location where power is available. 
It is operated by alternating-current and capable of de- 
livering a maximum of 3,000 amp. at 20 volts. In gen- 
eral, with the use of this unit, parts up to 10 in. or more 
in diameter may be examined for transverse cracks by 


* Engineer of Tests. 
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wrapping four or five turns of cable around the part 
being tested and applying the maximum amount of volt- 
age. The field is effective for only 18 to 24 in. on 
either side of the coil, and for long parts the coil must 
be shifted accordingly. 

The stationary unit is built of heavy, structural-steel 
shapes entirely welded together and strong enough to 
support axle loads of 3,000 Ib. The auxiliary equipment 
consists of two large structural-steel horses used to sup- 
port from four to six side rods or other locomotive 
parts. The unit is alternating-current operated and 


One of the fixed units testing axles in the shop 


capable of delivering a maximum of 5,000 amp. at 20 
volts. 

Cables used on both types of equipment for rod test- 
ing are No. 0000 extra-flexible stranded copper cables. 


Here is a crack through the grease hole of a locomotive rod 


In order to lengthen the life of these cables the railroad 
has had them rubber-covered. 

In order to permit the proper inspection of any parts 
under test, it is necessary to have the material cleaned 
of oil and grease and to have all the non-ferrous parts, 
such as brass bushings, collars, etc. removed. A per- 
fectly bright, clean surface is not necessary as the pow- 
der will reveal the cracks through scale or rust. 

The organization for handling the inspection consists 
of operators stationed at Salt Lake City, Grand Junction, 
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and Denver. These men are electrical engineers capable 
of investigating and designing such new equipment as 
may be found advantageous, and work under the super- 
vision of the engineer of tests. 

Parts inspected, so far as locomotives are concerned, 
are handled in the back shop, the drop pit in the engine- 
house, and the wheel shop. Also new castings are in- 
spected upon arrival at the stores department or in the 
shops. The following are typical of the parts inspected : 
rods, eccentric cranks, crossheads, drawbars, hangers, 
levers, links, pins, plates, axles, springs, stems, wheels 
and yokes. 

At the drop pit, the portable unit is used to test rods, 
valve-motion parts, crank pins, etc. which are removed 
from the locomotives. In the enginehouse, motion work 
such as rods and any other parts which it is desired to 
test are tested on the locomotives. In the back shop, 
practically all dismantled material from locomotives is 
tested using either the portable or the fixed unit. New 
forgings and castings are also tested. 

Since Magnaflux inspection was installed, a total of 
7,039 parts had been tested up to March 1, 1938, and 
of these, 1,533 had been found defective. 

A report of the Magnaflux inspection is made daily 
on a form, showing the locomotive number, name of part 


Laminations can be detected in boiler sheets through drilled holes 
and Magnaflux inspection 


tested, nature and location of defect and the disposition 
of the part. 

The testing unit is simply a device to lower the electric 
voltage and increase the current, and by means of a few 
turns of cable any desired amount of ampere turns can 
be secured. From observation on the railroad, from 500 
to 2,000 amp. turns are generally found sufficient. In 
the set-up, the cable is wrapped directly around the parts 
to be tested and the part laid at right angles to the mag- 
netic flow. This is a means of locating transverse cracks 
in locomotive side or main rods. In order to locate longi- 
tudinal defects, a heavy current of about 1,500 amp. is 
passed directly through the piece instantaneously, in 
which case the magnetization is circular. This method 
is especially advantageous for axles in routine testing, or 
for small tools where the defects or flaws are in the 
direction of the current flow. The magnetic powder can 
be applied wet or dry, as convenient, and either method 
is effective. On the D. & R. G. W. dry powder is used 
exclusively. 

Compared with the old method of testing by whiting, 
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this non-destructive method of testing has several posi- 
tive advantages. In the first place, it is much more 
rapid as the magnetization is practically instantaneous 
and any number of pieces can be tested in a relatively 
short time. In the second place, an important advantage 
is that minute fatigue cracks and cracks which are in 
compression can be instantaneously discovered, but with 
the old whiting method, most defects of this kind were 
missed. Scale, which might be present, does not inter- 
fere with the inspection. 

The accomplishments on the D. & R. G. W. by this 
method of inspection have been: (1) A substantial re- 
duction in service failures by the detection of surface 
fatigue cracks in the material in service; (2) the pre- 
vention of failures by the detection of manufacturer’s 
defects present in new forgings and castings; (3) the 
prevention of failures and saving of material by the loca- 
tion of small surface-fatigue cracks just originating or 
developing and grinding them out, thus preventing loss 
of material through failure; (4) the systematic check- 
ing of ferrous parts at terminals; (5) the study of the 
origin of fatigue defects and effecting a remedy by 
changing either design, manufacture, or service condi- 
tions, and (6) a close co-ordination of testing both 
service and material failures with the mechanical de- 
partment which has resulted in substantial improve- 
ment in quality of material and in the reduction of road 
and service failures. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


The Strength of Pitted Plates 


Q.—Can you give an example of how a certified boiler in- 
spector would set the factor of safety and the allowed safe 
working pressure on an old boiler that is over 30 years old, in 
which the comparison of the deterioration of the metal along 
the seams and the entire structure is involved?—C. M. C. 

A.—The author is unable to give an illustration of 
a certified boiler-inspector’s report, but the following in- 
formation in regard to this question might be of some 
assistance: 

The I. C. C. ruling regarding the factor of safety is 
as follows: “Rule 2. The lowest factor of safety for 
locomotive boilers, which were in service or under con- 
struction prior to January 1, 1912, shall be 3.25. Ef- 
fective October 1, 1919, the lowest factor of safety shall 
be 3.5. Effective January 1, 1921, the lowest factor of 
safety shall be 3.75. Effective January 1, 1923, the low- 
est factor of safety shall be 4.” 

The following example is a good illustration of de- 
termining the effect of pitting in a sheet: 

If the shell is extensively pitted—for instance, when 
measured longitudinally through the pitted areas and 
the pitted section is near or exceeds the measurement of 

(Continued on page 349) 
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elio you bring that welding wire?” Henry Barton, 
boilermaker and welder in the Plainville roundhouse, 
asked the supply man. 

“Sure, it’s on the pilot of the 5088,” the supply man 
replied. “When I go after something, I get it !" 

Barton pried the lid from the box of 94g welding 
wire. "Say!" he yelled at the supply man who was walk- 
ing away. "I thought you said you got what you went 
after." 

"Now, what's the matter?" the supply man paused. 
"You gave me a requisition for twenty-five pounds of 
34g welding wire. You got it, didn't you, or is there 
only twenty-four and three-quarter pounds?" 

“T said coated wire!" Barton snapped. 

“Aw, what's the difference?" the supply man asked. 
"The S. P. & W. pays you the same for using both 
kinds, don't they ?" 

“Aw, go to hell!" Barton picked up the box of 


welding wire and hoisted it on his shoulder. “I'll take b 
"Six or seven hours!" The way Evans said it sounded like it back to the storeroom and see if I can't get what I t 
a convicted man repeating a life sentence he had just heard want? 
1 i jneer " 
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FACTS 


by 
Walt Wyre 


“Say,” Barton yelled, at the same time dropping the 
box of welding wire on the metal covered counter in 
the storeroom. 

“Now what’s eating you?” the storekeeper asked, 
walking towards the counter. “What’s the idea of 
making so much noise?" 

"I sent a requisition for coated welding wire and 
this is what you send me.” The boilermaker pointed 
at the box on the counter. 

“Haven’t got any coated wire,” the storekeeper said. 
“T ordered it, but that is what they sent. You'll have 
to use it.” 

“What’s the matter, the S. P. & W. going broke?” 
Barton asked sarcastically. 

“They would be if the store department bought 
everything the mechanical department wanted,” the 
storekeeper replied. “Like this welding wire, for in- 
stance; the coated wire costs nearly twice as much as 
the bare wire.” 

“Yeah,” Barton picked up the box of wire, "I'll bet 
if the store department had to use it they would be a 
durned sight more particular about the quality of the 
material they furnish." 

When Barton got back to the roundhouse, Jim Evans, 
the foreman, was waiting at the door. "I'm in a hurry 
for the 5088," Evans said. “How are you coming on 
that crack in the fire-box ?" 

"I've got it all chipped out. That took a lot of time 
because it had been welded before and I had to chip out 
the old weld. If we could get the right kind of wire 
we wouldn't have so much trouble with welds in the 
fire-box giving way," Barton added. 

"Well, get the 5088 finished. soon as you can so we 
can get a fire in her. I'm expecting a call at any time 
on her." 

The foreman went on through the roundhouse. 
Barton, still carrying the box of welding wire, went 
to the 5088 and climbed up in the cab. 

The boilermaker's helper had strung out the welder 
cables and was waiting in the cab. “Going to need 
all of that wire on this job?" Barton's helper asked. 

“Hell, no," the boilermaker replied. “But I don't 
care if you take what's left and dump it in the hot 
well after I get through." 

When the foreman was about half through the round- 
house he met machinist Jenkins. “Say, Mr. Evans, 
how about getting the knuckle pin dowels welded on 
the 5076?" 

"Both welders are tied up right now," the foreman 
replied. "Barton is on a hot shot job in the fire-box of 
the 5088 and Walters is building up driving boxes. We 
sure need another machine here. There sure is a lot 
of welding to be done." 

The machinist stood hesitatingly for a moment, then 
Evans said, "Tell Barton I said to weld the dowels when 


he finishes the 5088." 
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Tue foreman, eight hours late and two engines short, 
as usual, went on through the house and to the office 
hoping the dispatcher wouldn't call for an engine in 
the next couple of hours. 

Evans sat down at his desk in the office and bit off 
a morsel of “horseshoe.” His body was relaxed but his 
mind wasn't. He was thinking of work needed on the 
various locomotives assigned to the Plains Division. 

‘The 5072 needed a new set of tires, the 5084 was 
overdue classified repairs, driving boxes were pounding, 
pins worn, and so on down the line. One needed this 
and the other needed that. Only a few were in good 
condition. 

While he was thinking, the 5090 rolled in on the lead. 
She had just come in on a fast freight. “That’s a good 
engine," Evans thought, and he mentally marked the 
5090 for the Limited. The 5000-Class locomotives are 
used by the S. P. & W. for both fast freight and heavy 
passenger service. 

Through the window the foreman watched the en- 
gineer walk around the engine feeling of bearings to 
see if any were hot. Something in the hoghead's actions 
didn't look just right to Evans. -The foreman rose and 
walked out to the engine. 

“Well, how did you make it?" Evans inquired. 

"Like to not made it at all," the hoghead said peevishly. 

“Run hot?” 

“Naw, just the opposite,” the engineer growled. 
“Couldn’t keep steam, bad leak in the fire-box. If she 
was a coal burner, it would have put the fire out.” The 
engineer shouldered his tin suitcase and started to the 
wash room. 

Evans climbed up in the cab and opened the fire-box 
door. The fire-box was so full of steam he couldn’t 
tell much about it. The leak appeared to be somewhere 
in the front end of the fire-box. 

While he was in the cab the hostler came to take 
the engine around. 

“Get her in the house soon as you can,” the foreman 
told the hostler. ''There's a bad leak in the fire-box. I 
want to get her blown down and repaired." 

Barton finished welding the crack in the fire-box of 
the 5088, then welded the knuckle pin dowels for the 
machinist. When he had finished, he and his helper 
dragged the welder down to the other end of the house 
to the 5078. 

Barton's helper was stringing out the cables and Barton 
was climbing up in the cab to go in the fire-box when 
the foreman came up. 

“What have you got on her?" the foreman asked. 

“Not much," Barton replied. "Some leaks in the flue 
sheets around the flues." 

"Well, get them and as soon as the 5090 is blown 
down, see where all the leak in the fire-box is. I've got 
to use her tonight if there's any possible chance." 

When Barton began examining the interior of the 
fire-box he found conditions worse than he had antici- 
pated. All of the cracks were small, but there were 
many of them. A majority of the leaks were in old welds. 

“We'll have to have a gun chisel,” Barton told his 
helper. “You get an air hose connected up and I'll get 
the air hammer and chisel.” 

The boilermaker set to work chipping out the cracks 
so that the new weld would have good clean metal to 
adhere to. 

Rat-tat-tat !—the noise in the fire-box was deafening, 
but the boilermaker, accustomed to it, didn't seem to 
mind. Metal chips flew as Barton veed out the cracks. 

Evans passed by the locomotive and heard the air 
hammer going like a machine gun in the distance. Thirty 
minutes later the foreman passed again and the boiler- 
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maker was still chipping. Evans was beginning to be 
anxious and walked back to the cab to see how long it 
was going to take the boilermaker to finish. 

“Hey!” Evans yelled in the fire-box door, then yelled 
again louder. 

Barton, air gun in hand, turned towards the fire-box 
door. 

“I thought there wasn't much to do in this one,” 
Evans said. “From the way it sounds you've already 
cut out more than you'll get welded today.” 

“Its worse than I thought," Barton replied. ‘Nearly 
all of the cracks are old welds that have given away.” 

“Looks like we are having too much trouble with welds 
not holding,” the foreman observed. 

"That's right," Barton agreed, "and it’s mostly be- 
cause we're using the cheapest welding wire that the 
stores department can buy.” 

“I told the storekeeper to order coated wire,” Evans 
said. "Didn't he get it?” 

"Naw," the boilermaker laid the air hammer down 
and picked up several lengths of the welding wire he 
was using. He walked to the door. "Here's what we 
are getting and it's not worth a damn! It might have 
been O.K. ten or fifteen years ago," Barton said, "but 
they've got lots better than this now. The better grades 
of coated wire have nearly twice the strength and are 
lot faster to use." 

The foreman took the lengths of welding wire. “How 
long is it going to take to finish this one?” 

"Over an hour," Barton replied, “and then I'll just 


get the worst places. I'm just about through chipping,” 
he added. 


Evans climbed down and went to the storeroom carry- 
ing the pieces of welding wire. "Say, why can't we 
get the kind of material we order?" the foreman asked 
the storekeeper. 

“Don’t know; what is it vou didn’t get?" 

"Well, for one thing, why can't we get the right kind 
of welding wire? The welders claim that this bare wire 
is as out of date as wood burning locomotives and about 
as efficient." 

"Aw, they just want something to bellvache about," 
the storekeeper said. “If it wasn’t welding wire, it 
would be something else! Just like the machinists, they 
beefed about the steel we were getting for machine tools 
until we got the kind they wanted and now they want 
something different. This is the same kind of welding 
wire we've been getting for the past five years." 

"That's the trouble," Evans observed. “By the time 
the stores department gets around to buying anything 
new, there's been an improvement made." 

"O.K.," the storekeeper said as though he were just 
agreeing with the foreman to humor him, "I'll order 
coated wire again, but I doubt if we get it. It costs 
nearly twice as much and the purchasing department 
is trying to save the company money. They don't like 
to pay a fancy price for a lot of beet pulp stuck on weld- 
ing wire just because it strikes the fancy of the me- 
chanical department," the storekeeper added in what he 
intended to be a joking manner. 

Barton finished in the fire-box, then leaving his helper 
to gather up the tools and wind up the welder cables, 
he went down to the 5090. 

The leak was around the middle siphon collar and it 
was bad. It was another case of a weld having given 
away. Contraction and expansion from heat variation 
and strains from the weaving of the boiler had started a 
crack in the weakest place. The weakest place hap- 
pened to he in the weld. Perhaps the welder in a rush 
to finish had grown a little careless and left a weak 
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place in the weld. Perhaps even if the best grade of 
coated wire had been used instead of bare wire the weld 
would have failed, but not likely. The extra strength of 
the better wire would have lessened the chances for 
failure a lot. 

Evans returned from the storeroom and went through 
the roundhouse to see how things were going. When 
he passed the drop-pit, machinist Jenkins stopped him. 

“We're ready to cut the valve bushing out of the 
5074." the machinist said. 

Electric welders using a carbon are are used at Plain- 
ville for cutting out valve bushings. Both welders were 
busy as section men when the superintendent’s inspec- 
tion car passed. 

Evans scratched his head a moment, then said, “Just 
have to let the bushings go for the time being. Wish 
we had another welder,” he added as he walked away. 

The familiar rat-tat-tat in the fire-box of the 5090 
told the foreman that Barton was beginning to work on 
her. He went over to see how much of a job it was 
going to be. 

"What did you find?” Evans asked. 

"Pretty bad," Barton replied. “It really should have 
a new plate welded in, but guess I can get by with chip- 
ping it out and welding." 

"How long will it take?" 

"I won't be able to get it finished before five o'clock." 
the boilermaker said. 

"Can you finish by seven o'clock?" 

"Yeah, I think so." 

"Well. stay and finish it. 
motive." 

More overtime to be explained, Evans thought as he 
walked to the office. Next to an engine failure, over- 
time was the hardest to explain satisfactorily. 

Things went along fairly well for the next several 
davs. Thinking of other things, Evans had almost for- 
gotten about welding wire. 

Barton had decided that trving to get the S. P. & W. 
to use coated wire was wasted effort, said no more about 
it, and did the best he could with the wire he had. He 
was, however, chronically behind with his welding as 
was the machinist welder. 


I’ve got to have that loco- 


T nen the 5085 came in with a broken frame. 

A sudden spurt of business as sometimes happens 
even now on the railroad left Evans hard pressed for 
locomotives. Every engine that was in condition to run 
at all, and some that weren’t, was run. 

The foreman was in the roundhouse marking up the 
board when the roundhouse clerk found him. “The 
dispatcher says he'll want an engine for an extra fruit 
train about six-thirty," the clerk told the foreman. 

Evans looked at his watch. It was twenty minutes 
until two. Evans though a moment. “We haven't got 
anything but the 5085 that just came in. It got here, 
it should be able to go again." 

“O.K., I'll tell him." The clerk went back to the 
office. 

The inspector was at the same time looking over the 
5085 out on the inspection pit. He had written down 
only a few items of minor consequence when he saw 
the broken frame. He stooped closer to look, but didnt 
need to get very close to see the break. He marked on 
each side of the break with a piece of light blue crayon 
and continued to look for further defects. 

"Don't find too much on her; I'm going to have t0 
run her east about six o'clock," Evans came up an 
said to the inspector. 

"Well, I haven't found much but a broken frame. 

Evans almost lost his temper when the inspector 
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grinned. Then he thought perhaps the inspector was 
joking. "Where's any broken frame?” 

“Right here, and it’s in a mean place to weld, too.” 

“Tell the hostler to get her in the house right away.” 
The foreman turned and headed for the roundhouse al- 
most at a run. He found Barton and told him about 
the broken frame. "How long do you think it will take 
to weld it with you and the machinist welder both work- 
ing on it?” 

“Depends on where the break is. 
it first.” 

The hostler had the 5085 on the turntable preparing 
to put it in the house. Evans and the boilermaker went 
out to look at the broken frame. 

“How long will it take?” the foreman asked anxiously. 

“It’s in a pretty bad place,” Barton said. “Two 
welders couldn’t work on it very well at the same time.” 

“How long will it take the best you can do?" Evans 
asked again. “I’ve got to have an engine and this is the 
only one left.” 

"Six or seven hours, I'd say if I have good luck. It'll 
take some time to vee it out and get ready to weld.” 

"Six or seven hours!" The way Evans said it sounded 
like a convicted man repeating a life sentence he had 
just heard. 

“Well, I could do a lot better if I had some quarter- 
inch coated wire." 

“How much better?” 

“Oh, I could cut the actual welding time in half. It 
would take just as long to get it ready, though.” 

“Well, start getting it ready.” Evans spun on his 
heel and headed for the storeroom like a boy with a 
nickel going after candy. 

Barton’s helper brought a cutting torch and rig down 
to the engine. The boilermaker lighted the torch and 
pulled a pair of goggles over his eyes. 

“You might get the welder down here and string out 
the cables,” Barton told the helper. “No rush, though. 
You'll have plenty of time while I vee out the crack." 

"Did you get that welding wire?" Evans asked as he 
entered the storeroom. 

"Sure thing," the storekeeper replied. 
rack." 

The foreman opened the gate and walked back to the 
tack where the welding wire was stored. He located a 
box of quarter-inch welding wire. Using a chisel, he 
opened the box. 

. "That what you are looking for?" the storekeeper 
inquired casually. 

“Hell, no!" Evans snapped. “This is just like you've 
been getting all the time." 

"It's what they sent,” the storekeeper said, “and I guess 

you'll have to use it." 
, Evans picked up a length of the wire and looked at 
ita moment. “Say, do you suppose one of the welding 
shops up town would have some coated wire?" he asked 
suddenly. 

"They might have,” the storekeeper replied. “Why?” 

Thought I might trade them some of this. I’m 
going and see.” 

The foreman left the storeroom and returned a few 
minutes later in his car. He loaded two boxes of the 
quarter-inch bare wire. 

‘Come go with me," Evans said to the storekeeper. 

On the way up town Evans explained the situation 
to the storekeeper. 

‘Yeah, we’ve got lots of coated wire,” the owner of 
= contract welding shop said. “How much do you 
zant?” 


[I1 . 
I wanted to trade you some bare wire," Evans ex- 
plained, 


I'd have to look at 


"It's in the 
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“I couldn't use bare wire at any price," the welder 
replied. “Even if you gave it to me, it would be too 
expensive on most jobs." 

"Well, I guess that's that," the storekeeper said and 
started to the car. 

"Like hell it is! We're going to buy some wire!” 

“But I can't explain " the storekeeper started to _ 
say when Evans interrupted. 

"I'll do the explaining, all you have to do is pay for 
the wire. I believe I can explain it so that the next time 
the purchasing department buys welding wire they'll 
get the kind we want." 

When Evans reached the roundhouse, Barton had the 
crack just about ready to start welding. Evans dumped 
the box of coated wire down beside the pit. 

Barton shut off the torch and lifted his goggles. 
“That’s more like it!" he said. “With two of us taking 
turns, we'll have this frame welded before you know it. 


But we won't get the overtime I was figuring on," he 
added. : 


Locomotive Boiler 
Questions and Answers 
(Continued from page 345) 


the outer pitch of the longitudinal seam—determine the 
decrease in tensile strength of the plate that has de- 
teriorated through the net section on a line between the 
two extreme pits, inclusive. 

Assuming that all the pit holes in that line are de- 
teriorated the worst, determine the result by the follow- 
ing calculations: First determine the factor of safety 
of the boiler by the formula: 


TSxTxe 
RxP 


where TS = tensile strength of the boiler shell plate, 
Ib. per sq. in.; T — thickness of shell plate, in.; e — 
efficiency of the longitudinal seam, expressed as a deci- 
mal; R = radius of largest shell course, in.; FS = 
factor of safety; and P = working steam pressure, lb. 
per sq. in. As an example, if TS = 55,000 Ib. per sq. in., 
T = 0.75 in., e = 0.86, R = 42 in. and P = 200 Ib. 
per sq. in., then 


FS = 


55,000 x 0.75 x 0.86 
42 x 200 


FS = = 4.22. 


Having determined the actual factor of safety of the 
boiler, determine the strengths by the following formula 
and example: 


Let A-A = the section of the sheet between the extreme pits 
TS = tensile strength of boiler plate, lb. per sq. in. 
T = thickness of the plate, in. 
B = approximate depth of pits, in. 
C = distance between extreme pits or A — A, inclusive, in. 
D = tensile strength of solid shell plate between A — A, inclusive, 


=TxCxTS 
E = sum of diameters of all pits between A - A, inclusive, in. 
F = tensile strength of shell plate that has deteriorated away 
through the net section between A — A, inclusive, Ib. 
= Bx E x TS. 
G e tensile strength of the remaining net section of the plate 
between A — A after deducting the tensile strength of 
the plate that has deteriorated between A — A, inclusive, 


=D-F. 

Assume, for this problem, that T — 0.75 in., as be- 
fore, C = 20 in, TS = 55,000 Ib. per sq. in, B = 
0.1875 in., and E = 85 in. Then D =T XC XTS = 
0.75 X 20 X 55,000 = 825,000 lb; F= BXEX 
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TS = 0.1875 X 8.5 X 55,000 = 87,656 Ib.; and G = 
D — F = 825,000 — 87,656 = 737,344 Ib. 

The tensile strength required by the factor of safety 
established by law can be calculated from the formula: 


SR = (TS/FS) RFS x Tx C 


where RFS = required factor of safety by law = 4; 
SR = tensile strength required for RFS; TS = tensile 
strength of the plate, lb. per sq. in.; T = thickness of the 


plate, in. as before; and C = the distance between the. 


extreme pits, inclusive, as before. Continuing with the 
values previously given, the tensile strength required for 
the factor of safety established required by law, using 
the last given equation, is 


(55,000/4.22) x 4 x 0.75 x 20 = 781,984 lb. 


It is seen in the example taken, that G is (781,980 — 
737,344) 44,636 lb. less than SR; therefore, the tensile 
strength of the deteriorated plate falls short of that re- 
quired, which shows that from a trifle more than 1946 
sq. in. of deteriorated net section of plate in this ex- 
ample, about (44,636/55,000) 1346 sq. in. of the net 
section of shell plate between A — A, inclusive, has de- 
teriorated beyond the limit requiring a tensile strength 
equivalent to that for a factor of safety of four by law. 


Automatic Thread- 


Grinding Machine 


The Jones & Lamson Machine Company, Spring- 
field, Vt., is manufacturing an automatic thread-grinding 
machine, which is designed to grind threads in hard or 
soft material on work up to 8 in. in diameter when using 
a 20-in. grinding wheel. Work 48-in. long may be held 
between centers, and 18 in. of thread may be ground 
anywhere on 36 in. of work length. Work 11% in. in 
diameter may be swung over the work slide and 1114 in. 
diameter threads may be ground when the wheel is 
16v; in. in diameter, or smaller. A 20-in. diameter 
grinding wheel is furnished as standard, and, as the 
wheel decreases in size, the proper peripheral speed may 
be retained through rheostat control of the wheel motor. 
The helix angle capacity of the new machine has been 
increased to include 25 deg. right hand and 30 deg. left 
hand. The helix angle is changed by a worm and gear. 

Standard equipment includes change gears for pitches 
from 2 to 48, inclusive. The machine will grind single, 
double, triple, quadruple and sextuple threads, either 
right or left hand. Using a simple hardened and ground 
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J. & L. automatic thread-grinding machine 
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former, it will grind taper, combination of straight and 
taper, or double taper threads. Accurate reproduction of 
taper is assured. The grinding wheel is always at right 
angles to the axis of the work; therefore, no adjust- 
ment of thread form is required when changing from 
straight to taper threads, and the J. & L. method of 
grinding taper threads makes lead compensations un- 
necessary. 

This machine, with the necessary attachments, will 
grind button-type hobs and circular chasers without 
lead; also, it will back off, or relieve, straight or taper 
hobs or taps with either straight or spiral flutes. A 
standard attachment may also be furnished for grinding 
interrupted threads on straight- or spiral-fluted taps. 

A direct-current motor is recommended for driving 
the grinding wheel. One of the most important features 
is the provision made for running all types of grinding 
wheels at efficient work speeds. This is accomplished by 
a scale attached to the truing device for recording the 
wheel diameter at all times and a graduated rheostat 
with pointer indicating the spindle revolutions. A chart 
on the wheel slide shows the number of surface feet the 
wheel is running, based on the wheel diameter and spin- 
dle revolutions. As the wheel is reduced in diameter, the 
proper speed is maintained by simply turning the dial 
on the rheostat. While it is possible to furnish an alter- 
nating-current motor for driving the wheel, the com- 
pany discourages the practice. Either alternating-current 
or direct-current motors can be furnished for the wheel- 
truing device, coolant pump and machine operations. 

The self-truing, self-sizing mechanism of this ma- 
chine brings thread grinding into the range of practical 
shop operations. It is suited equally well to tool-room 
and production work. f 


Serewless Shock-Proof 
Fiber Lamp Guard 


The illustration shows a screwless shock-proof lamp 
guard made of fiber with a heavy flexible rubber handle 
and rubber locking ring, the latter of which holds the 
fiber guard without the use of screws. The guard is 
made of flexible vulcanized fiber and is comprised of 
strips, a ring, a hook, and a reflector. The hook can be 
swiveled to hold the guard in any position. The rubber 
handle and rubber locking ring are made of 50 per cent 
pure vulcanized rubber and are designed to withstand a 
temperature of 350 deg. F. 

'The feature of this lamp is the means used for locking 
the fiber guard to the rubber handle. The solid rubber 
ring at the top of the handle is the only means used for 
holding the guard in place. When it is necessary to re- 
place a globe this ring is rolled back along the handle and 
the fiber guard lifted out of place. The Safe Guard 
Electric Company, Inc., Brooklyn, New York, manufac- 
tures this device, which is known as the Wilson screwless 
shock-proof fiber guard. 


The Wilson shock-proof fiber light guard 
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With the 
Car Foremen and Inspectors 


Train of 100 newly built wagon-top box cars leaving DuBois, Pa., en route to Pittsburgh 


B. & O. Builds 2.000 
Wagon-Top Box Cars 


In June, 1937, the Baltimore & Ohio started the con- 
struction of 2,000 new wagon-top box cars, to be known 
as class M-53, all of which were completed by March, 
1938. The design of these cars was first adopted in 1935 
when the B. & O. built 13 experimental cars of various 
types, including five of the wagon-top design, using light- 
weight high-tensile alloys in their construction. Having 
demonstrated, through service test, the practicability 
of the wagon-top design, it was used in 1936 and 1937 
when 1,300 box cars were scheduled for rebuilding. 
These were cars with wooden bodies on steel underframes 
of the fishbelly type, the underframes and trucks being 
still in serviceable condition, but on which the top had 
to be entirely replaced. New all-steel bodies of the im- 


Comparison of General Dimensions and Weights of 


B. & O. Class M-26e and Class M-53 Box Cars* 


CIass. ooscosteovie s vie nia PN als rn SS CERNI wie M-26e M-53 
Light weight of car, Me -...: oeste ete es 48,100 46,500 
Load limit (revenue load), ]b. 12.55. eoru 120,900 122,500 
Ratio of payload to gross load ................ 0.715 0.72 
GapacHuy, CH. £6 iun iene mui 3S tno ii € va t 3,056 3,712 
Inside acs ft. and in. .... 40-6 40- 6 
Inside width, ft. and in. ... i 8.914 9- 2 
Inside height, ft. and in. .. 8-738 10- 0 
Width at eaves, ft. and in. , 9-10 
Height at caves, ft. and in. ss n 12- 7 
Length of car in train, ft. and in, «5... - 45-4 45- 0% 


* Both of these types have 5%4-in. by 10-in. journals and Duryea under- 
frames. 


proved wagon-top design were installed, thereby increas- 
ing the cubic capacity of these cars by 32.7 per cent over 
the original design with wooden body. 

When the order for the new 2,000 car lot of wagon-top 


M-53 wagon-top box cars being built by the progressive spot system at DuBois, Pa. 
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Top: Swinging the portion of the roof sheet over the doorway into 
place on M-53 box car—Bottom: The end of the car in place, but 
without side sheets applied 


cars was placed, construction was distributed among va- 
rious B. & O. shops as follows: 675 were built at Keyser, 
W. Va.; 575 at DuBois, Pa.; 385 at Chillicothe, Ohio; 
and 365 at Washington, Ind. All the cars were built by 
the progressive spot system, and it was found that the 
simplicity of their design and construction made it pos- 
sible for a unit of 50 men to erect and complete two and 
one-half cars per working day of eight hours. 

'The underframes and trucks were built by the Bethle- 
hem Steel Company and shipped complete to the various 


NEWAYS; 


shops. The underframe is the Duryea cushion type, 
made of copper-bearing steel, in which the center sills 
are subjected to end loads or buffing shocks only, and 
are not a part of the car structure; they do not carry 
any weight of the body or super-imposed load. The 
B. & O. has found this type of underframe satisfactory in 
service and now has 14,000 cars in service equipped 
with them. 

The trucks are made of grade B steel, with 515-in. 
by 10-in. journals and integral-box side frames. The 


truck bolsters are equipped with roller-type side bearings. 


Completed car ready for painting 


No. 15 Buffalo and Damascus brake beams, and Schaefer 
truck connections are used. The trucks are also equipped 
with one-wear wrought-steel wheels and grooved jour- 
nal bearings to trap waste grabs. Orders for the integral- 
box side frames and bolsters were distributed among 
the Buckeye Steel Castings Company, American Steel 
Foundries, Ohio Steel Foundry Company, Gould Coup- 
ler Company and the Pittsburgh Steel Foundry Corpora- 
tion. All journal bearings were provided by the National 
Bearing Metals Corporation. 

The body superstructure is the most interesting feat- 
ure of this type of car, because of its radical departure 
from previous car designs. The superstructure is formed 
of combination side post and roof carline in one piece, 
extending up one side of the car, across the top, and 
down the opposite side. They are formed with a large 
radius at the eaves and drain slope from the center of the 


& OH 


B. & O. wagon-top box car of 3,712 cu. ft. capacity 
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roof. Riveted to them at the eaves, on the inside of the 
car, is a longitudinal side plate of the same shape as the 
side posts. These combination side posts and roof car- 
lines were formed in their familiar U shape at the bolt 
and forge shop of the B. & O. at Cumberland, Md., on 
a machine especially designed for the purpose. Shipped 
to the various shops, ready to install, they were easily 
lifted into place by a crane and riveted to the side sills 
of the car. 

The side sheets, made of copper-bearing steels, were 
fabricated at the Cumberland bolt-and-forge shop and 
shipped to the various shops ready for installation. These 
combination side-and-roof sheets, which are 34, in. 
thick and which extend from the side sills to the center 
of the top, or ridge, of the car, are joined at that point 
by a waterproof riveted lap joint. Each shect when 
applied i is fastened first at the sides and then bent over 
to form the roof, making a continuous sheet from the 
side sill to the center of the roof. The sheets are riveted 
to the outside face of the flanges of the combination side 
posts and roof carlines, making it impossible for driving 
rains to hit the edges of the sheet and force its way into 
the car, the edges being protected by the channels of 
the frame members. 

The ends of the cars were fabricated at Cumberland, 
each made from a single shect of 34 -in. copper-bearing 
steel, stiffened by vertical posts. They are flanged and 
riveted to the end combination side post and carline 
flange. 

The side doors, also fabricated at Cumberland, are 
made of a single sheet of steel, designed with two hori- 
zontal stiffeners on the inside. The bottom hangers are 
of the roller type mounted in steel castings and rolled 
on the flange of a 6-in. channel door track. Depressions 
formed in the door track assist in holding the door either 
in its open or closed position, and insure that the weight 
of the door is off the rollers when it is closed. 

The interiors of these cars are lined with wood, except 
the ceiling. The floor is 134 in. thick and the side plank- 
ing is 1346 in. thick. Nailing posts are imbedded in the 
hollows of the side-post channels, and their locations are 
marked with a black stripe on the face of the inside 
lining. Shippers are requested, by stencilled instructions 
in the car, to do their cleating and nailing at the places 
so designated. 

These cars are equipped with Barber lateral-motion 
device, Type E automatic couplers which are operated 
by the Imperial rotary coupler release rigging, AB auto- 
matic air brakes, Ajax hand brakes, and improved side 
and end ladders which can readily be removed in trans- 
portation yards for repairs without requiring the car to 
be sent to the shop track. 

The actual construction of the cars varied slightly at 
the various shops, depending on facilities available for 
handling the one-piece combination side posts and roof 
carlines, the side sheets, roof sheets over the doors, the 
ends and the doors. As shown in several of the illus- 
trations a locomotive crane was used for this work, al- 
though at Keyser, W. Va., a gantry crane was em- 
ployed. The trucks and underframes as received from 
the Bethlehem Steel Company were assembled at one end 
of the line, outside the shop and moved progressively for 
applying the side posts and carlines, ends, side sheets 
and doors. Interior work and finishing was done inside 
the shops, after which the cars were sent to the paint 
track for completing. 

The table shows a comparison between a B. & O. box 
car of the conventional type, class M-26e, and the new 
car, class M-53. The points emphasized by the railroad 
in favor of the new design are lower maintenance cost, 


fewer parts, fewer joints where water may enter than in, 
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any other type of all-steel box car, and relative freedom 
from rolling insured by the lightness of the superstruc- 
ture and low center of gravity. It is necessary to carry 
but few parts at repair shops to take care of the class 
M-53 cars, the only parts needed for the superstructure 
being the combination side and roof sheet and the com- 
bination side post and roof carline. The B. & O. is 
using cars of this type exclusively in trains Nos. 117 and 
118, fast overnight merchandise freight trains operating 
between Pittsburgh and New York. Shippers are re- 
questing them for loading and their popularity is said 
to be increasing daily. 


Loss and Damage 
And the Car Man" 


By Joe Marshall 


Whenever opportunity offers, I always suggest that the 
various car foremen's associations exchange information. 
The car men located in large terminals accumulate in- 
formation of great value to the car men at the smaller 
loading points and terminals throughout the land. If a 
plan of this nature is not practical, there is another way 
to do it—tabulate information of value and pass it along 
with your suggestions to the freight claim conference 
in your district—they have almost direct contact with 
every loading point in the United States and Canada. 
Intermediate inspection points should take on the re- 
sponsibility of catching loads originating at smaller points 
and promptly advising such points of all failures and 
how to avoid them. 

You gentlemen know about the plan in effect for some 
years in Chicago Terminal district, under which all 
defects are tabulated and defective parts held for i inspec- 
tion and every possible effort made to repair cars in 
time for scheduled movement. ] charted their 1937 re- 
port covering perishable traffic only. These figures show 
the changed conditions during the past ten years or so 
when light couplers, spring draft gears and related parts 
were responsible for the greater portion of our bad-order 
transfers. This chart shows the high spots to be wheels, 
53.3 per cent; brake beams and attachments, 10.7 per 
cent; axles and cut journals, 9.4 per cent; journal boxes 
and column bolts, 6.9 per cent; truck springs, 5.2 per 
cent; inoperative air brakes, 3.8 per cent; spring planks, 
3.6 per cent; and couplers and parts, 2.4 per cent. 


Observations on Special Equipment 


Auto device cars are an expensive addition to our 
special equipment and they become much more expen- 
sive when, through lack of ordinary care in replacing 
the racks after unloading, they fail under the next load 
and create damage to automobiles loaded therein. 

One of the indoor sports of the trade has been that of 
panning the refrigerator car, based not on the millions 
of loads which carry safely, but upon a compara- 
tively few failures due mostly to inexperience and abuse 
plus failure to capitalize the results seen at destination. 

There is one serious defect worthy of study. This 
refers to hatch covers open for ventilation and jarred 
closed by vibration. A mechanical man ought to find 
no problem in devising a method for holding the hatch 
cover in open position during the movement of the car. 
You can think about the refrigerator car by noting the 


* Excerpts from a paper presented by Joe Marshall, special representa- 
tive, A. A. R. Freight Claim Division before the St.’ Louis Car Depart- 
ment Association at a meeting held at St. Louis, Mo., May 17, 1938. 
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causes for damage as recorded by your claim department 
and which you can help correct. There are 12 different 
items in the fresh fruit and vegetable group which cost 
from $10 to $21 per car in damage for every trip. One 
company equipped 20 cars with a longitudinal floor 
rack. For some reason they did not give the racks a 
test that would cover all classes of service. We think 
such a rack is necessary to prevent damage to case goods 
such as canned goods, sacked goods and basket goods. 
Some shippers are now demanding removal of crosswise 
racks when loading cars, which is a reminder that before 
1918 the shipper supplied the false floor when he wanted 
it and the railroads made allowances when they failed to 
return the racks, and it was not long after federal control 
when all the carriers were equipping cars with perman- 
ent false floors. You, perhaps, have been called to pass 
on refrigerator cars, which it is claimed damage freight 
because of small openings around doors and plugs. Those 
in position to know, say this is the bunk. During May, 
1936, the Freight Container Bureau, Association of 
American Railroads, ran a test car of celery from Florida 
to New Vork, to determine the effect of small cracks. 
There was little or no etfect on temperature. 

We still have too many different kinds of seal locks 
and hand brakes. Many of our appliances were de- 
veloped by car and mechanical men. Perhaps they can 
help develop a uniform seal lock and hasp that will per- 
mit proper sealing and one that will not break under 
handling or show up without a pin as many do. Claim 
men first recommended standardizing of doors and fix- 
tures back in 1922—we still want it. 

We have been talking tank cars for years, all because 
of the difficulty of getting shipper loaders to follow the 
simple device of removing the outlet cap before starting 
the loading, which is the only sure way of knowing that 
the valve is properly seated and will not leak en route. 
We need the help of the car man here. One thought in 
connection with errors creating loss and damage is that 
we are beginning to hear about difficulty in reading or 
deciphering car numbers on freight cars. We have had 
experience with illegible car numbers on waybills. We 
hope we do not have the car itself added to that headache. 
Added to this, we have failures in removing old side 
cards. Every time a car is loaded, the old card should 
be taken off. 

Last year the car service division complained about 
the use of high-grade cars for commodities which render 
them unfit for handling high-class traffic, which tends to 
keep open the age-old question of uniformity in com- 
modity carding of freight cars. The claim man is inter- 
ested in this question. We have had cases of very dan- 
gerous commodities contaminating a car. Car men might 
well advocate some penalty rule or some scheme whereby 
such cars will be carded home for proper cleaning or 
repairs. While it would involve changes in a great many 
rules, the remedy will probably not be approached until 
the rules prevent re-use of cars until cleaned and re- 
paired, which action may force the next step—that of 
supervision against the inexcusable destruction of the 
useful value of 100 per cent equipment which is also 
destruction of railroad property. 

One great difficulty is that of inducing users of freight 
cars to pull nails. Allowing for the natural disinclina- 
tion of some folks to go out of their way to do something 
they do not have to do, perhaps we could induce some 
unloaders to help by presenting them with a simple tool 
that will do the job. A railroad shop can manufacture 
a gooseneck claw bar, approximately 30 in. long and 34 
in. thick at a cost of $1.06. With this tool a hardwood 
post should present no obstacle to the easy pulling of 
nails. 
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Years ago, we tried to induce grain unloaders to mark 
with chalk at points where cars leaked. We were never 
able to get this done as regular practice. At least one 
road has now established the practice of chalk-marking 
all defects to guide future repair work. It is a good 
practice from our standpoint. 

Condensation is a current problem receiving expert 
attention. A great many different kinds of cars are 
under test. One road has two cars equipped with louvers 
which permit air circulation but prevent cinders enter- 
ing car; there are other ventilator schemes indicating 
that much thinking is along that line. Some shippers 
are using anchor plates applied to freight-car walls for 
engaging the ends of steel strapping used as bracing for 
certain commodities. They are fastened with eight lag 
drive screws each 134 in. long and 1$ in. in dia.. with 
the result that car siding is destroyed in removing them. 
We have this up but you can help by inducing shippers 
to use nails instead of these heavy drive screws. 

The Freight Container Bureau of the A. A. R. has 
designed a metal pocket which can be built into the car 
to serve as a permanent anchor plate. "They call it the 
Conbur Brace. Those who are interested can secure 
a copy of descriptive circular from the bureau. When 
I talked to you on September 2, 1930, I gave a tabula- 
tion of tons per car and damage applying to lightweight 
commodities which account for the bulk of transit dam- 
age. I was talking of friction springs. A lot of water 
has passed over the dam since then, almost eight years 
ago. I won't go over that ground again. Many addi- 
tional cars have been equipped with friction springs. 


Impact Speeds Must Be Limited 


Hot boxes are ever with us and, regardless of alleged 
poor oil or poor oiling or other contributing causes for 
waste grabs and other reasons, we can say that ex- 
cessive speed at time of impact contributes its share 
and that brings in the car man, because if cars receiving 
that kind of handling have to be re-worked bv your 
inspectors before they take the road, to play safe, vou 
have a good talking point. Just as some journal-box 
packers are extra good, so are some of our car handlers. 
The train man knows what happens when a journal runs 
hot, but he doesn't know what happens when cars are 
struck too hard—the car man can tell him. We are 
interested in the damage which results from over-speed 
impact—so are you. 

I think it is understood that we can secure or obtain 
friction draft gears today with 234-in. travel, which will 
allow freight cars to be switched without closing the gear 
or causing damage up to speeds of five miles an hour, ex- 
cept the 90-ton and cars of greater capacity, but where is 
the yardman who is ready to determine on the spot that 
he has this kind of gear or that kind of car? When is he 
to know when he produces over 400,000 Ib. of resistance 
and exceeds the safe load on the coupler shank? I am 
not a draft-gear man, neither are the yardmen, but vou 
folks know enough about it to keep their thought in the 
safety zone by talking these things at meetings. 

Two St. Louis roads stencil on the inside of their 
cars "Prevent Loss and Damage" or “Be Careful to 
Prevent Loss and Damage." We wish all roads would 
do this. In these days of stress, we need constant re- 
minders. It only requires one or more earnest men in- 
terested in prevention in every yard to convert the un- 
believer. help unload the alibi, and reduce the chances 
for rough handling. The lightweight freight car has been 
coming for a number of years. We certainly must meet 
it with lighter handling in train yards. We must go 
backward from heavier handling of heavier cars to 


_ lighter handling of lighter cars. 
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Questions and Answers 
@n the AB Brake 


Brake Cylinders (Continued) 


323—O.—What observation should be made during 
the reduction? A.—That an emergency application does 
not occur. 

324—O.—W hat test should follow? | A.—The emer- 
gency test. 

325—O.—How is this test conducted? | A. —With the 
device handle in lap position, open the 3$-in. cock con- 
nected to the brake-pipe side of the test device. 

326—0Q.—W hat is developed from this act? A.—As 
the opening of the cock makes a reduction of the brake- 
pipe pressure suddenly, or at a fast rate, an emergency 
application must be obtained. 

327—O —How is it indicated? | A.—By the venting 
of the brake-pipe pressure to zero. 

328—O.—In rare instances, what will cause failure to 
obtain the emergency? A.—It may be caused by a de- 
crease in the quick-action-chamber volume in the pipe 
bracket. 

329—0Q.—H ow would this happen? A.—It would be 
caused by an accumulation of moisture, which should 
be removed. 

330—O.—What test should follow the emergency 
test? A.—The release test after emergency. 

331—O.—What should be done before attempting a 
release at the completion of the emergency test? A.— 
Wait approximately 1 min. : 

332—0Q.—W hy is this necessary? A. —To permit the 
quick-action-chamber air to exhaust to the atmosphere. 

333—Q.—If this precaution is not taken, what would 
be the result? | A.—The quick-action-chamber air keeps 
the vent-valve piston to the right, holding the vent valve 
off of its seat, allowing brake-pipe air to escape to the 
atmosphere. 

334—0Q.—H ow would you proceed to make the test? 
A.—Move the test-device handle to No. 1 position until 
the brake pipe is charged to 20 Ib., then move the handle 
to position No. 2. 

335—O.—What must be observed after this? | A.— 
That the emergency piston moves to the accelerated- 
release position when the brake-pipe gage shows not 
less than 20 lb. or more than 28 Ib. 

336—Q.—How is this piston movement indicated? 
A.—By a rapid rise of brake-pipe pressure. 

337—O.—What causes this rise? A.—Air flowing 
into the brake pipe from the brake cylinder which is at 
this time connected to the auxiliary reservoir by way of 
the service valve. 

338—Q.—When is this flow of air into the brake pipe 
cut off? A.—When the pressures are nearly equalized. 

339—Q.—What then controls the rate of the brake- 
pipe pressure build up? A.—The test device. 

340—O.—How long should this test be continued? 
A.—Until the brake-cylinder piston returns to release 
position. 

341—Q.—What test should be made for brake- 
cylinder leakage only? A.—Test should be made by 
using a test fitting inserted in the retaining valve pipe. 

342—Q.—How should this test be started? A—With 
70 Ib. pressure in the brake pipe, make a 20 lb. reduction 
by means of a single-car test device, returning the device 
handle to release position. 

343—Q.—Why is the test-device handle returned to 
release position? | A.—In order to have the service piston 
returned to release position. 

344—Q.—Does this movement discharge the brake- 
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cylinder air to the atmosphere? A.—Not in this case, as 
the test device in the retaining valve pipe retains the 
pressure. 

345—Q.—How much pressure would be retained? 
A.—50 Ib. 

346—0Q.—lWV hat piston travel should be maintained for 
this test? A.—7 in. 

347—0Q.—W ould it be satisfactory to obtain the brake- 
cylinder pressure by means of an emergency application? 
A.—No. A service application should be made. 

348—O.—In the event that a cylinder pressure higher 
than 50 lb. is obtained, should test be made anyhow? 
A.—No. The pressure should be reduced to 50 Ib. at the 
gage fitting. 

349—O.—IVhat is the maximum brake-cylinder leak- 
age permitted? A.—5 lb. per min. 

350—O.—How would the test be made to cover com- 
bined brake-cylinder retaining valve and piping leakage? 
A.—The cock in the test fitting is so turned as to con- 
nect the brake-cylinder pressure to the retaining valve via 
the retaining valve pipe. The retaining valve handle is 
placed in the high-pressure position. ` 

351—O.—At what pressure is the rate of leakage de- 
termined? A—15 |b. 

352—O.—What should be the maximum allowable 
leakage per minute from 15 lb.? A.—3 1b. 

353—QO.—If it were desired to obtain the blow-down 
rate of the retaining valve, how is this ascertained? A.— 
With the retaining valve handle in high-pressure posi- 
tion, note the time required to reduce the combined pres- 
sure from 40 to 25 Ib. 


Steam-Heated 
Babbitting Mandrels 


To eliminate cold shuts in babbitting car-journal brasses, 
steam-heated mandrels are used at the Northern Pacific 
shops, Brainerd, Minn., being constructed as shown in 
the illustration. The mandrels are kept at an even tem- 
perature, cold shuts being eliminated and the time re- 
quired for preheating of mandrels greatly reduced. Due 


Method of using multiple steam heated journal brass babbitting mandrels 
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to longer time required for cooling of babbitt when 
using these mandrels, four mandrels are mounted on the 
bench to provide continuous work for the operator. 
Mandrels are mounted on a plate above the bench top 
to provide for circulation of air between the mandrels 
and bench top. Steam is piped under and up through 
the bench top to the mandrels. 


Heavy-Duty Fork Truck 
Is Motor Operated 
The Elwell-Parker Electric Company, 


Cleveland, Ohio, 


is marketing a motor-operated fork truck with a rated 
capacity of 6,000 Ib. and travel speeds up to 10 m. p. h. 
It is designed for the use of a ram, a fork or other acces- 
sory attachments that enable it to pick up any kind of 
load by direct contact, or on a pallet or a skid. 


Loads 


The Elwell-Parker truck fitted with a ram for handling car wheels 


can be lifted from the floor, transported in a tilted posi- 
tion, and stacked without the operator leaving his posi- 
tion. The elevating equipment is operated by a cylinder 
which receives oil from a vane-type hydraulic pump, 
direct driven from the truck motor; however, lowering 


Elwell-Parker gas-operated fork truck 


356 


is accomplished by using a manually operated valve. 
The movement of the forks, either up or down, can be 
stopped instantaneously at any point of travel. Sep- 
arate hydraulic rams tilt the upright standard to forward 
and back positions by means of levers. 

The truck is powered with a four-cylinder gasoline 
engine which develops 33 hp. at a normal engine speed of 
1,250 r. p. m. It has two-wheel drive, and is steered 
from the four wheels, steering being by hand through 
gear reduction. The truck has sufficient power to handle 
loads up steep ramps at high speeds ; however, for safety, 
a transmission lock is used to hold the truck should it be 
necessary to stop it on a ramp. This same transmission 
lock permits acceleration when starting the truck after 
stopping on an incline. 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Repairs Claimed Excessive 
And Unwarranted 


The Southern made repairs at its Columbia, S. C., shops 
to four Seaboard Air Line cars in September, 1936, 
and returned the cars empty to the owner within from 
one to five days after the repairs had been completed. 
The Southern later billed the S. A. L. to the amount of 
$546.09 for these repairs, but the S. A. L. contended that 
the charges should be canceled since (1) it connects with 
the Southern at Columbia, (2) it also has a shop at that 
point capable of making the repairs, and (3) failure of 
the Southern to send the cars to the home shops con- 
stituted a direct violation of A. A. R. Rule 1. 

The Southern contended that a short time prior to its 
making the repairs the owner used the cars in revenue 
service on its own lines with the defects existing, and 
that the defects, which consisted of nailing sills and floor- 
ing badly decayed and part missing, constituted a hazard 
to train men and rendered the cars unfit for revenue 
service. At the time the repairs were made, the Southern 
pointed out that the cars were in great demand and it 
had no definite knowledge that the cars would not be 
loaded on its lines; also, since temporary repairs could 
not be made at a reasonable cost, complete repairs were 
made in accordance with the owner’s standards. 

A decision rendered by the Arbitration Committee on 
November 11, 1937, stated that: “The contention of 
the Southern that the cars were unsafe and unservice- 
able is untenable in that one car was received from the 
owner empty and subsequently loaded, two other cars 
loaded by the Southern while on its line and fourth car 
received under load and moved empty after unloading, 
indicated that the cars were safe and serviceable when 
received on line and until cars were received at the point 
where repairs were made. 

Since the point where repairs were made is also a 
point of direct connection to the car owner, it is con- 
sidered the repairs were made in violation of Rule 1 (b). 
The contention of the owner is sustained.”—Case No. 
1760, Seaboard Air Line versus Southern. 

(Turn to next left-hand page) 
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STEAM 


WILL PROVIDE 
ANY TRAIN SPEED 
YOU CAN USE 


Modern Super-Power Steam Locomotives 
remove the limitation of speed due to mo- 
tive power. They make it possible to oper- 
ate with safety at any train speed permitted 


by other considerations. 


Without introducing any unproven elements 
the Super-Power Steam locomotive meets 
all the requirements of high-speed passenger 


service. 


LIMA LOCOMOTIVE WORKS, INCORPORATED i qu. ~ 
LIMA, OHIO “LOCOMOTIVE WORKS - 


E INCORPORATED 4 


m 


High Spots in 


Railway Affairs... 


Few More Railroaders Working 


According to the preliminary report of the 
Interstate Commerce Commission there 
were 929,477 employees on the railroads in 
July. This was an increase of 14412, or 
1.61 per cent over the previous month. 
Taking the 1923-25 average as 100, and 
allowing for seasonal variations, employ- 
ment in July of this year stood at 507 per 
cent. Maintenance of equipment and steres 
forces were 29.28 per cent under July, 1937, 
although the reduction of the total forces 
for the same period was only 20.86 per 
cent. 


All About Motor Vehicle Drivers 


The Interstate Commerce Commission is 
having its own troubles in solving the 
problem of how best to regulate. common 
and contract motor vehicle carriers cen- 
gaged in interstate commerce. Apparently 
it proposes to learn everything it possibly 
can about these services. For one thing, 
a study has been made by its Bureau of 
Motor Carriers of the drivers of the buses 
and motor trucks. As of July 1, 1937, 
data were submitted by 22,532 carriers for 
128,038 drivers. Based on an analysis of 
about one-third of these returns, it was 
found that the average driver was 33.3 
years old, 5 ft. 814 in. high, and weighed 
165.4 lb.—a rather hefty bunch. The 
youngest drivers were 15 years old and 
the oldest 79 years. Of the 40,107 drivers 
considered in this study, 76 were below 18 
and 300 were more than 60 years of agc. 
Only 28 were women. On the average, 
the drivers had worked for their present 
employers 43 years; their average ex- 
perience in driving trucks or buses, how- 
ever, was 13.8 years, representing 250,000 
miles of driving. While physical examina- 
tions were required of many of the drivers, 
no such examinations were reported to 
have been taken by 30.6 per cent of the 
bus drivers, 73 per cent of the truck 
drivers, and 40.9 per cent of the bus-truck 
drivers. 


Moving a Bumper 

Wheat Crop 

Thus far this year the railroads have suc- 
cessfully handled the wheat crop. While it 
is much larger than that of last year, or 
any year since 1915, its movement is being 
spread over a longer period than usual. 
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The railroads this year made still. further 
improvements in planning to insure an 
adequate supply of grain carrying cars for 
the crop movement. Wet weather in wide 
areas also forced a return. from the com- 
hine to the thresher-and-binder method of 
harvesting, thus considerably slowing up 
this work in these sections, In addition, 
the program for government. loans. on 
wheat and the low prices which have pre- 
vailed, have caused the farmer. to hold 
back much grain from shipment. Decause 
of this slowing up and spread of the move- 
ment, the railroads have been relieved of 
considerable extra expense in the transfer- 
ring of men and locomotives, and other 
emergeney measures. [t is said, also, that 
there will be a heavy reduction in the 
claims for seepage and loss of grain be- 
cause of the better cooperage of the cars 
and the fact that there is available an am- 
ple supply of properly constructed grain 
doors. It is estimated that the wheat crop 
in the United States will be 967,412,000 
bushels, compared with 873,993,000 bushels 
last year, and an annual average of 752,- 
891.000 bushels in the last 10 years. 


The Wage Controversy 


The controversy over the proposal of the 
railways to reduce wages 15 per cent is 
now in its second stage. The negotiations 
between the carriers and their employees, 
which started on July 18, ended in a dead- 
lock on August 3, and in accordance with 
the Railroad Labor Act, the services of 
the National Mediation Board were in- 
voked. Because of its importance and the 
graveness of the situation, all three mem- 
bers of the board, Chairman William H. 
Leiserson, Otto S. Beyer and George A. 
Cook, are sitting in the hearings. These 
are being held behind closed doors and the 
board has indicated that silence on its part 
will be maintained until a agreement is 
reached, or until the efforts to mediate fail. 
The Brotherhood of Railroad Trainmen is 
still maintaining its aloofness from the rest 
of the labor group, and thus the Media- 
tion Board is compelled to deal with three 
parties, holding separate meetings with the 
Carriers Joint Conference Committee, the 
Railroad Labor Executives Association, 
which represents 18 organizations of rail- 
way employees, and the Brotherhood of 
Railroad Trainmen. The mectings started 
in Chicago on August 11 and when this 
item was prepared there was no indica- 
tion that an early agreement or disagree- 
ment would he reached. 


Rutland Workers 
Stay On the Job 


Federal Judge H. B. Howe viewed the 
financial contingency on the Rutland so 
seriously that he indicated that the em- 
ployees of that road could not remain as 
employees after August 4 unless they con- 
sented to a reduction of wages of from 
10 to 30 per cent, according to the week- 
ly bases. An agreement was finally made 
to withheld such amounts. but the deduc- 
tions will not constitute a prior lien on 
the property against liens and obligations 
having priority in time, and will be made 
up only in the event of increased. earnings 
by the carrier. The employees accepted 
these terms under protest. This action 
does not reduce expenses, but it does con- 
serve the cash. The Rutland employees 
have now joined with the emplovees of the 
other railroads in fighting the proposed 15 
per cent reduction in wages. The officers 
and members of the staff have already had 
their salaries drastically reduced. The 
shippers and business men along the road 
have formed the Rutland Railroad Co- 
operating Traffic Association, the purpose 
of which will be to assist the road in build- 
ing up traffic and getting back on a sound 
financial basis. The city of Rutland has 
appropriated $1000 to the association and 
has voted to abate water assessments levied 
on the road for a period of one year, 
amounting to more than $2500. 


Rail-Auto Plan 

On the New Haven 

Salesmen frequently drive their auto- 
mobiles for long distances from their 


headquarters to the field, in order to have 
them available for making local calls or of 
using them more or less intensively in a 
comparatively limited territory. In such 
cases the railroads lose the long haul busi- 
ness, although the development of “Drive- 
Ur-Self” automobiles in many places has 
reacted to their benefit. Now comes the New 
Haven with the announcement that reduced 
mileage rates on Hertz "Drive-Ur-Seli" 
automobiles may be obtained by its patrons 
in nine of the key cities which it serves. 
A standard receipt for failroad fare when 
a ticket is purchased will be evidence of 
transportation over the railroad. The cost 
of a reservation telegram up to 35 cents 
will be credited to the automobile rental 
charge. Passengers will also be trans- 
ported free of charge between the rail- 
road station and the Hertz garage. 
(Turn to next left-hand page) 
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... around the Repair Shop 


Pounding driving boxes, brought about by improper wedge adjust- 


ment, soon has the locomotive traveling over an expensive section of 
the road—the one leading to the repair shop . . . Detour around this 
stretch by eliminating the cause with the application of the Franklin 
Automatic Compensator and Snubber. » » » With this application, 
any expansion and contraction that occurs in the driving box is taken 
up automatically . . . while the locomotive is running. In addition, a 
heavy spring acts as a cushion to take care of any abnormal shocks. 
» » » For easier riding, prevention of pounds, reduced tire wear, 
and less frequent trips to the back shop, incorporate the Franklin 


Franklin Automatic Compensator and Snubber Automatic Compensator and Snubber. 


The close tolerances essential to efficient operation call for genuine repair parts. Franklin makes them exact. 


NKLIN RAILWAY SuPPLY COMPANY, INc. | 


YORK ———— CHICAGO (0 MONTREAL -— E | 


All the locomotive fans are not in America—Correctly 
locomotives in the Railways 


Four Historic Locomotives Now 
in Museum at Chicago 


Tue Chicago & North Western's “Pio- 
neer” of 1848, the Illinois Central’s “1401” 
of 1880, the Natchez & Hamburg's “Mis- 
sissippi" of 1834, and the Baltimore & 
Ohio's "York" of 1831 have been installed 
in the Museum of Science and Industry 
at Chicago as a permanent exhibit. Rep- 
licas of these original locomotives have 
been made and will be used by the rail- 
roads for exhibition purposes. 


P. R. R. Shop Crafts Election 


Prans are under way for an election 
under National Mediation Board supervi- 
sion to determine the union which will 
represent the 30,000 to 35,000 shop craft 
employees of the Pennsylvania, it has been 
revealed by Secretary Robert F. Cole of 
the Board. Contesting organizations in the 
election, the largest ever conducted by the 
Board, would be the American Federation 
of Labor's Railway Employees Department 
and the Brotherhood of Railroad Shop 
Crafts of America, Pennsylvania System. 
Two mediators of the National Mediation 
Board are now surveying the situation. 


Equipment Leases 


The Chicago Great Western has en- 
tered into a contract with the Pullman- 
Standard Car Manufacturing Company for 
the leasing of 50 light-weight, all-welded, 
steel box cars of 50 tons' capacity, with 
an option to buy. 

The Chicago, Rock Island & Pacific 
has entered into a contract with the Elec- 
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LOKI 


JOUN 


NEWS 


tro-Motive Corporation for the leasing of 
16 Diesel-electric locomotives, with an op- 
tion to buy, thereby bringing the total 
contracted for to 37, including 10 leased 
in April and 11 in March. Of the 37, 
29 are 600 hp. and 8 are 900 hp. 


Equipment Depreciation Orders 


EQUIPMENT depreciation rates for six 
railroads, including the Denver & Rio 
Grande Western, have been prescribed by 


I VTAVLAN VID RAINNIEE 
9 OKT.1829 f eh) 
;soNS LOKOMOTIV NOVEL 


roportioned working models of modern and historic 
useum, Stockholm, Sweden 


the Interstate Commerce Commission in a 
new series of sub-orders and modifications 
of previous sub-orders in No. 15,100, De- 
preciation Charges of Steam Railroad 
Companies. The composite percentages, 
which are not prescribed rates, range from 
3.61 for the D. & R. G. W. to 4.14 for 
the Sumter & Choctaw. 

The D. & R. G. W.’s prescribed rates 
on standard-gage equipment are as fol- 
lows: Steam locomotives (new), 3.13 per 

(Continued on next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the July Issue 


LOCOMOTIVE ORDERS 


Company 


Bostüne&' Maines asna a da diss 3t 


No. of Locos. 


Type of Loco. 
600-hp. Diesel-elec. 


Builder 
Electro-Motive 


LOCOMOTIVE INQUIRIES 


2 
5 


Ferrocarill de Antioquia.. 
Wheeling & Lake Erie... 


FnrIGHT-CAR 


2-8-2 
2-8-4 


ORDERS 
Road No. of Cars Type of Car Builder 
Soutlerivo ode Nene pans detec y 23 40-ton box Pullman-Standard 
20 40-ton box Mt. Vernon 
95 50-ton gondola American Car and Fdry. 
3 40-ton stock Ralston Steel 
11 50-ton gondola Pressed St 
1 70-ton flat Greenville Steel 
Total  153t 
Maànilà £12 CWISCHERUULSORIUPETPEASES 50 30-ton box Pressed Steel 
50 30-ton flat Gregg Company 
FretGHt-Car INQUIRIES 
lilinois Central'sivmeceexaconkeeeu eR e .o S UU eakanulvesucA m —— SNMP EP SP ATE Siss 
PaAssENGER-CAR ORDERS 
Road No. of Cars Type of Car Builder 
Newfoundland Railway ............ see 1 Dining National Steel Car 
2 Sleeping National Steel Car 


PASSENGER-CAR INQUIRIES 


Southern 


* Delivery taken. 


6 2-car trains$ 


* In addition to the 5,550 cars reported in the June issue. 
f Inquiry for prices of parts for 1,000 box cars. 


§ Diesel-electric powered. 
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SUPPOSE EVERY RAILROAD 


HAD ITS OWN 


ARCH 


BRICK DESIGN 


Look about and see how standards on many items vary with each 


railroad. » » » Think of the confusion and expense involved if 
this also applied to Arch Brick. » » » If a road ran short, it would 
wait for weeks for its special brick to be made! At joint terminals, 
the confusion would be unendurable. » » » Years ago, American 
Arch Company foresaw such a situation and fostered the standard- 
ization of Arch tubes and of Arch Brick sizes and designs. » » » 
Think of the grief this good work saved. » » » In everything 
having to do with Arch Brick, American Arch Company for a quarter 
of a century has served the railroads. This service has had and still 
has a high value. 


THERE'S MORE TO SECURITY ARCHES THAN JUST BRICK 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


cent; steam locomotives (“second cycle 
equipment”), 4.1 per cent; freight-train 
cars (new), 3.17 per cent; freight-train 
cars (second cycle), 3.86 per cent; passen- 
ger-train cars (new), 4.03 per cent; pas- 
senger-train cars (second cycle), 3.75 per 


Lupwic Empe has been appointed De- 
troit district sales manager of the Worth- 
ington Pump and Machinery Corporation, 
Harrison, N. J. 

* 


Frank D. Newsury, has been appointed 
manager of the New Products division of 
the Westinghouse Electric & Manufactur- 
ing Co, to succeed Herbert M. Wilcox, 
deceased. 

* 


Norman L. Cavepo has been appointed 
southern representative of Crerar, Adams 
& Company of Chicago, with headquarters 
at 1717 Summit avenue, Richmond, Va. 
The Richmond office supersedes the sales 
division of the company's Washington, 
D. C, unit. Mr. Cavedo, who will sell 
railway supplies to all the southern rail- 
roads, also continues to represent the Fed- 
eral Foundry Supply Company of Cleve- 
land, Ohio. 

* 


Tue WESTINGHOUSE ELECTRIC & MANU- 
FACTURING Co. has consolidated its trans- 
portation and generator divisions, and 
Frank Howell Stohr, manager of the gen- 
erator division since last December, has 
been appointed manager of the combined 
transportation and generator division, with 
headquarters at East Pittsburgh, Pa. 
Frank B. Powers, formerly manager of 
transportation engineering, becomes engi- 
neering manager of the combined divisions. 


* 


V. B. Emrick, representative of the 
Westinghouse Air Brake Company at St. 
Louis, Mo., since 1930, has been trans- 
ferred in the same capacity to the south- 
eastern district at Washington, D. C. Mr. 
Emrick, after serving with the Atchison, 
Topeka & Santa Fe, was employed by the 
Locomotive Stoker Company. He entered 


General 


R. P. DoLLARD has been appointed shop 
engineer of the Chesapeake & Ohio. 


A. Sturrock, master mechanic of the 
Esquimalt & Nanaimo, at Victoria, B. C., 
has been appointed assistant superintendent 
with the same headquarters. 


GrogncE H. LickEnT, fuel engineer for 
the Union Pacific, has retired, after 37 
years’ service in capacities ranging from 
machinist to master mechanic. 


E. C. MITCHELL has been appointed mo- 
tive power inspector of the Huntington 
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cent; work equipment (new), 3.14 per 
cent; work equipment (second cycle), 3.67 
per cent; miscellaneous equipment (new), 
14.52 per cent; miscellaneous equipment 
(second cycle), 18.69 per cent. On narrow 
gage equipment the respective percentages 


Supply Trade Notes 


the employ of the Westinghouse Air Brake 
Company in 1929 as mechanical expert at 
the St. Paul, Minn., office and a year later 
was appointed representative at St. Louis. 


Obituary 


HrRBERT M. Witcox, manager of the 
New Products division, of the Westing- 
house Electric & Manufacturing Co., died 
suddenly from heart disease on July 28, 
in New York City. As manager of the 
newly created New Products division, Mr. 
Wilcox played an active part in introduc- 


ing the Westinghouse  precipitron, an 
electrostatic air cleaner. 
* 


CoL. WiLLIAM A. SMETHURST, of the 
sales department of the Baldwin Locomo- 
tive Works, at New York, died on August 
12, at the Harkness Pavillion, Columbia- 
Presbyterian Medical Center, New York 
City, after five months’ illness. Col. 
Smethurst was born 65 years ago in St. 
Augustine, Fla., and studied at Penn Char- 
ter School, Philadelphia, Pa. He entered 
the World war with the rank of major in 
the corps of engineers and was later pro- 
moted to lieutenant colonel. Since the war 
he had been in the service of the Baldwin 
Locomotive Works. 


* 


Joun A. MacLean, president of the 
MacLean-Fogg Lock Nut Company, Chi- 
cago, died in that city on August 13. Mr. 
MacLean was born May 4, 1874, at Buf- 
falo, N. Y., and entered the employ of 
the Corn Exchange Bank, Chicago, in 1892, 
with which organization he remained until 
1902. From the latter year until 1905 he 
was in the employ of the Federal Trust 
and Savings Bank, Chicago, and from 1906 
to 1909 was engaged in the insurance busi- 
ness. In 1910 he entered the employ of 


Personal Mention 


division of the Chesapeake & Ohio, with 
headquarters at Huntington, W. Va., suc- 
ceeding S. E. Fulks, whose appointment 
as road foreman of engines, Handley coal 
sub-division was announced in the August 
issue of the Railway Mechanical Engineer. 


NicHoLAs McLean TRAPNELL, who has 
been appointed assistant to superintendent 
motive power of the Chesapeake & Ohio 
at Richmond, Va., as announced in the 
July issue of the Railway Mechanical En- 
gineer, was born on December 30, 1900, 
at Elizabeth, N. J. He was graduated 
from Stevens Preparatory School, Ho- 
boken, N. J., and studied mechanical engi- 


for new and second cycle equipment are 
as follows: Steam locomotives, 3.1 per 
cent and 3.55 per cent; freight-train cars, 
3.11 per cent and 3 per cent; passenger- 
train cars (second cycle), 3.27 per cent; 
work equipment, 3.16 and 3 per cent. 


the American Locomotive Equipment, Com- 
pany, but a year later resigned to become 
associated with the Boss Nut Company, 
with which company he remained until 
1925. In 1926 he was elected president 
of the MacLean-Fogg Lock Nut Company. 


+ 


CHARLES Henry ToMLINSON, formerly 
for 28 years sales engineer of the coupler 
division of the Ohio Brass Company, 
Mansfield, Ohio, died at his home in Mans- 
field, on August 10, following an illness 
of several months. Mr. Tomlinson was 
born at St. Louis, Mo., on July 6, 1869, 
and spent the early years of his business 
career in the West until 1906, when he left 
the Denver Tramways to go with the Ohio 


C. H. Tomlinson 


Brass Company as sales engineer of its 
coupler division, from which position he 
resigned in 1933 because of ill health. Mr. 
Tomlinson’s work was identified with the 
development of automatic couplers for 
electric railways and more recently, tight- 
lock couplers for steam-railroad cars. 


neering at Stevens Institute of Technology. 
Mr. Trapnell entered railroad service in 
July, 1919, as a machinist helper with the 
Coal & Coke Railway at Gassaway, W. 
Va. In February, 1921, he became junior 
marine engineer for the U. S. Shipping 
Board and later for the Barber Steamship 
Company. In April, 1922, he was appointed 
machinist, Meadows shops, New York di- 
vision, Pennsylvania Railroad. In Sep- 
tember, 1924, he became draftsman and 
later mechanical engineer for the Weston 
Electrical Instrument Company at Newark, 
N. J. In December, 1928, Mr. Trapnell 


(Continued on next left-hand page) 
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The handling of A. S. F. 
Roller Bearing Units fol- 
lows standard railway 
practice. 

Applied and removed like plain bearing 
wheel and axle assemblies. 

Wheels turned without, disturbing or pro- 
tecting roller bearings. 


Being an integral assem- 


bly, the A. S. F. Roller i r 
Bearing Unit is easy and Wheels changed without removing roller 


bearings. Ordinary wheel presses used. 


Can be applied to existing equipment. 


inexpensive to maintain. 


- was appointed assistant engineer, operating 
department, Chesapeake & Ohio, at Rich- 
mond, becoming special engineer on the 


N. M. Trapnell 


staff of the vice-president and general 
manager in April, 1933. He was appointed 
mechanical engineer in August, 1930. 


STEPHEN E. MUELLER, whose promotion 
to superintendent of motive power, second 
mechanical district, of the Chicago, Rock 
Island & Pacific, with headquarters at 
Kansas City, Mo, was announced in the 
August issue of the Railway Mechanical 
Engineer, was born at St. Louis, Mo., on 


Stephen E. Mueller 


January 3l, 1885, and began railway serv- 
ice with the Rock Island on December 21, 
1907, as enginehouse foreman at Rock Is- 
land, Ill. On June 1, 1910, he was pro- 
moted to general foreman at Fairbury, 
Neb., and later served as a general fore- 
man at Rock Island and Cedar Rapids, 
Iowa. On October 1, 1919, Mr. Mueller 
became master mechanic at Estherville, 
Iowa, and on February 15, 1920, he was 
appointed assistant superintendent of shops 
at Silvis, Ill. Mr. Mueller became super- 
intendent of shops at Silvis, Ill, on July 
1, 1922. 


Arvin R. Ruiter, whose promotion to 
assistant chief operating officer, mechanical, 
of the Chicago, Rock Island & Pacific was 
announced in the August issue ofí the 
Railway Mechanical Engineer, was born 
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at Dumont, Iowa, on January 26, 1880. He 
entered railway service on the Rock Island 
as a machinist at Valley Junction, Iowa, 
on November 19, 1906 and later served as 
machinist foreman and enginehouse fore- 
man. On January 1, 1913, he became gen- 
eral foreman at Valley Junction, and on 
June 1, 1915, was transferred to Silvis, 
Ill. He was later appointed master me- 
chanic at Armourdale, Kan. Mr. Ruiter 
served also as master mechanic at Armour- 


Alvin R. Ruiter 


dale, Chickasha, Okla., and Shawnee, Okla., 
and was master mechanic at Armourdale 
at the time of his appointment as assistant 
chief operating officer mechanical. 


Master Mechanics and 
Road Foremen 


Mvurray KENNETH Ross, who has been 
appointed master mechanic of the Can- 
adian National at Prince Albert, Sask., as 
noted in the August issue, was born on 
July 16, 1891, at Smith’s Falls, Ont. He 
attended Public School Collegiate at Ot- 
tawa, Ont., entering the service of the 
Grand Trunk Pacific (now the Canadian 
National) as a messenger in the freight 
department. He subsequently became a 
machinist apprentice; machinist at Fort 
William, Ont.; machinist at Transcona, 
Man. (in 1915), and machinist at Sioux 
Lookout, Ont. (in 1917). In March, 1918, 
he was transferred to Regina, Sask., as 
shop foreman. He was appointed loco- 
motive foreman at Regina in October, 
1918; at Nutana, Sask., in 1929; at Regina 
in 1931, and at Nutana in 1932. He be- 
came master mechanic at Prince Albert 
on June 15, 1938. 


C. D. SmitH, who has been appointed 
master mechanic of the Portage Brandon 
Division of the Canadian National at 
Winnipeg, Man, as noted in the August 
issue, was born on February 23, 1888, at 
Creemore, Ont. He received a high-school 
education, and in June, 1903, became a 
machinist apprentice on the Canada At- 
lantic. He became a locomotive fireman 
on the Canadian Pacific in 1906. Mr. 
Smith entered the employ of the Grand 
Trunk Pacific (now the Canadian Na- 
tional) in 1907, and until June 16, 1938, 
served successively on the Canadian Na- 
tional as locomotive fireman, locomotive 


engineer, road foreman of engines, acting 
general road foreman of engines, and mas- 
ter mechanic at Sioux Lookout, Ont. 


Shop and Enginehouse 


E. A. Benper, assistant enginehouse 
foreman of the Norfolk & Western at 
Bluefield, W. Va., has been promoted to 
the position of day enginehouse foreman. 


B. W. HENLEY, day enginehouse fore- 
man of the Norfolk & Western at Blue- 
field, W. Va, has been promoted to the 
position of general foreman, succeeding 
F. R. Forrest, deceased. 


F. A. Sarver, gang leader at the Blue- 
field, W. Va., shop of the Norfolk & 
Western, has been transferred to the posi- 
tion of boilermaker foreman at William- 
son, W. Va., succeeding W. D. Cassidy. 


W. D. Cassipy, boilermaker foreman of 
the Norfolk & Western at Williamson, W. 
Va, has been transferred to the position 
of night boilermaker foreman at Bluefield, 
W. Va, succeeding O. E. Chapman, de- 


ceased. 


Purchasing and Stores 


H. C. Young, assistant purchasing agent 
of the Delaware & Hudson, with head- 
quarters at Albany, N. Y., has been ap- 
pointed acting purchasing agent, with the 
same headquarters, replacing H. K. T. 
Sherwood, resigned. 


Obituary 


Frank R. Forrest, general foreman of 
the Norfolk & Western at Bluefield, W. 
Va., died on July 24. 


J. Bertram YouNc, engineer of tests of 
the Reading Company, died on July 29. 
Mr. Young was born on May 27, 18/6. 
He became assistant chemist on the Read- 
ing on July 25, 1898; chemist, on July 1, 
1906, and engineer of tests, on July 1, 
1920. 


M. A. Kinney, former superintendent 
of motive power of the Hocking Valley 
and later general master mechanic of the 
Chesapeake & Ohio, with headquarters at 
Columbus, Ohio, whose death on July 16 
was announced in the August issue of the 
Railway Mechanical Engineer, was born in 
Ashtabula county, Ohio, and first entered 
railway service on October 1, 1889 as a 
machinist apprentice on the Chicago, New 
York & St. Louis at Conneaut, Ohio. Mr. 
Kinney subsequently served the Nickel 
Plate as air-brake inspector, gang foreman 
at the Chicago shops, machine shop fore- 
man and enginehouse foreman at Ft. 
Wayne, Ind. In February, 1904, he went 
with the Baltimore & Ohio as general 
enginehouse foreman at Newark, Ohio. In 
April, 1907, he become general foreman oí 
the Mound Street shops of the Hocking 
Valley at Columbus. Later in 1907 he was 
appointed master mechanic, and on Septem- 
ber 10, 1910, became superintendent of 
motive power. Mr. Kinney was appointed 
general master mechanic of the Chesapeake 
& Ohio with jurisdiction over the Hocking 
and Chicago divisions on May 1, 1930. 
following the acquisition of the Hocking 
Valley by the C. & O. 
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NEED NOT BOTHER YOU 


This area in the fireboxes of big locomotives has 
become known as the "'trouble-zone." » » » Here 
circulation is poor and water stagnates, sheets 
heat easily, cracking at the staybolts and soon 
new sheets are needed. » » » To meet this severe 
service railroads are turning to longer-lasting 
Toncan' Iron, an alloy of open hearth iron, 
copper and molybdenum. Toncan Iron has uni- 
form physical properties that absorb the com- 
plex stresses set up by rigidly anchored sheets 
working under high pressures and subject to 


unequal expansion and vibration. » » » It has 
greater resistance to chloride, sulphate and oxy- 
genated water corrosion than any other ferrous 
material in its price class. » » » In actual loco- 
motive service Toncan Iron has proved its abil- 
ity to lengthen the life of locomotive fireboxes 
and reduce maintenance costs. You can specify it 
with confidence. » » » We will gladly send you 
furtherdetails. Address Department RM, Republic 
Steel Corporation. General Offices: Cleveland, 


Ohio; Alloy Steel Division: Massillon, Ohio. 
*Reg. U. S. Pat. Off. 


RERUBITMSIEEL 


BERGER MANUFACTURING DIVISION + STEEL AND TUBES, INC. * UNION DRAWN STEEL. DIVISION 
NILES STEEL PRODUCTS 5!'*1512I TRUSCON STEEI. COMPANY 


RAILWAY 
MECHANICAL ENGINEER 


Freight and passenger locomotive for service on the Wisconsin Central 


Soo Line 


48-4 ‘Type Locomotives 


The back head during construction 


Tue Minneapolis, St. Paul & Sault Ste. Marie received 
four locomotives of the 4-8-4 type from the Lima Loco- 
motive Works during the early part of the present year. 
These locomotives are designed for freight and passen- 
ger service and are for use on the Wisconsin Central 
Line. With 75-in. driving wheels they develop 66,000 
lb. tractive force. They carry a boiler pressure of 270 


Rail Mechanical Engineer 
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Four Lima-built engines de- 
velop 66,000 Ib. tractive force 
with 75-in. drivers —The boilers 
carry 270 lb. pressure—Grate 
area, 88.3 sq. ft.; combined 
heating surface, 7,262 sq. ft.; 
total engine weight, 445,500 Ib. 


Ib. and the cylinders are 26 in. in diameter by 32 in. 
stroke. The design presents well-balanced proportions. 
and is generally conservative as to details. 


The Boiler 


The boiler is conical in form, with an outside diameter 
at the first ring of 86 in., increasing to 98 in. at the 
third ring. The three barrel courses, the second of 
which is conical, are of silico-manganese steel. This 
material is also used for the welt strips and for the roof 
sheet over the firebox. The material in the first course 
is 275 in. in thickness, increasing to 154, in. in the 
conical course and 31⁄4 in. in the third ring. The dome 
is placed well back on the conical course and is only 77 
in. high at the center. A small auxiliary dome of cast 
steel is attached to the roof sheet over a 6-in. by 12-in. 
opening. This accommodates the safety valves. 

The firebox is 132% in. long by 96% in. wide inside 
the mud ring. The combustion chamber extends for- 
ward 54 in. into the shell ring. The firebox is of basic 
open-hearth steel and is fabricated completely by butt 
welding. This includes the tube sheet to the combustion- 
chamber shell, the inside throat-sheet seams, the longi- 
tudinal seams between the crown sheet and side sheets, 
the back head to the crown and side sheets, and the 
door-ring joint between the back head and door sheet. 

Tate type D expansion stays are installed in the four 
longitudinal rows at each side of the crown sheet and 
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in the four transverse rows over the top of the crown 
sheet at the front end of the combustion chamber. There 
are three longitudinal rows of flexible stays at the top 
of the side sheets adjacent to the flexible crown stays, 
two rows at the front and back ends of the side wrapper 
sheets and two outside rows around the back head. They 
are also filled in across the front and back top corners 
of the firebox. There is a complete installation in the 
throat sheet and around the barrel of the combustion 
chamber. All sleeves are threaded in the sheets. 

The firebox is fitted with Firebar grates and the coal 
is fired by a Standard type BK stoker with the engine 
mounted near the front end of the tender on the left 
side. 

The boiler is laid out for the Type E superheater, 
included in the header of which is the American multiple 
type throttle valve. The Tangential steam dryer is ap- 
plied at the intake to the dry pipe. The feedwater heater 
is an Elesco steam-heat injector. 

The locomotives have the Master Mechanics’ front 
end. Both the front end and the ash pan are built to 
meet the requirements of the Minnesota State Forestry 
laws. 


Frames and Running Gear 


The foundation of the locomotive is a General Steel 
Castings bed, of which the cylinders and back cylinder 
heads are an integral part. The main reservoir is also 
cast integral with the bed, as are the air-compressor sup- 
ports and the guide yoke and the reverse-gear bracket. 
The firebox is supported on expansion shoes, front and 
back. Waist sheets, attached directly to flanges of the 
bed casting, are placed in front of the front drivers, 
between the first and second pairs of drivers, and be- 
tween the second and third pairs of drivers. The driving 
wheels have Boxpok cast-steel centers which are mounted 
on axles of medium carbon steel. The first pair is fitted 
with the Alco lateral motion device. The driving boxes 
are of the crown bearing type with Franklin grease cel- 
lars. 

Both engine and trailer trucks were furnished by the 
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The front end with diaphragm and netting removed 
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General Steel Castings Corporation. The engine truck 
has inside bearings and cast-steel A. S. F. roller-bearing 
wheels. The trailer truck is of the four-wheel type with 
bronze journal bearings. The rear trailer wheels, which 
are 43 in. in diameter, have cast-steel centers; the others 
are of rolled steel. 

The pistons have cast-steel centers with bull rings of 


General Dimensions, Weights and Proportions of the 
M. St. P. & S. Ste. M. 4-8-4 Type Locomotives 


Radltóéd 2.2040 caneivaitanssanetcaaweacdshaenes M: St. P. &S. Ss.M. 
j (Wisconsin Central) 
Builder cei y ionis aede bacs Sec e n ima 
TYPE OL ToPollGtiVve coc ve Ea SUFRE DUIS 4-8-4 
Road: Claas! lc sit rain Ea or E atu eit ern decr O-20 
Road. numbers 21243934 6) reae EEIE rex re 5000-5003 
Date. Duilt- 3.2: eh peni gestae aeneo qr atem 1938 
SELVIGE, ioco da op rd AW RA du adi EP Cade da Freight and passenger 
Dimensions: 
Height to top of stack, fin: «e rnm 15- 4% 
Height to center of boiler, [UMS Supsens o dnos 10- 6 
Width "overall, ft.-n« wevex eae esie aes 10- 9 
Length overall, engine and tender, ft.-in. ..... 101- 10% 
Weights in working order, lb.: 
On: ALVES. spid eine arana niee eos ev nv resi 263,000 
On front trück crasse oper tee Fare eats 76,000 
On trailing truck: 

Brónt (axle. 2220s Rot RS EST err 52,300 

Rear alle dagueeauekhesders is on eere tna 54,200 
Total: engine: «uvas iro sa veces GeE revise 445,500 
TTénder rae tod 4 sdunda seat extn casey tds 317,600 

Wheel bases, ft.-in.: 
DEIVIDR. ee euer CO» esit ER yx nets refill Gate ado 19. 9 
RIFIG Qs éxito e Ea Ico A as lora t T edd onere 13- 2 
Engine; total a Lihoevados amos gees ssa abs Ear 46- 9 
Engine and tender, total ............. esses 87- 9% 
heels, diameter outside tires, in.: 
DABE ass cman vasi ops Wale da xa S rxgas RES RS 75 
Front. IUCR: 2uiledeizeeTsuak eo anie nie da 36 
Trailing truck: 
Raar svanen aa 43 
Rrout E S E E E E TANE 36 
Engine: 
Cylinders, number, diameter and stroke, in. ... 2-26x32 
Malye gear, type: ics amiss esas end casual Walschaert 
Valves, piston iypé. sizé, d. eese pd 12 
Maximum travel, dn. seine. ede oe here een 7% 
Steam: lup; Ms, - sas eios ey eto tee a ed hero 1% 
Exhaust clearance, DDS) idco T acea hd sre aros /16 
Lead tn full peat IRs. vusecesscdisca km e He Y 6 
Lead at 25 per cent cut-off, B pes /16 
Cut-off in full gear, per cent ............... 82.7 
Boiler: 
TUTE ovs Gk dec n dv area ca ete ca ee ai Conical conn. 
Steam pressure, lb. per sq. in. ...........ssse 2 
Diameter first ring, outside, in. «veeessmee 86 
Diameter largest, Outside, * Ifi; adaon aean 98 
Firebox! length, dn; 2:569) er Een casne= 13214 
Eirebox idt, 3n... 49 Cod eho bb siete nere eut 96% 
Height mud ring to crown sheet, back, in. .... 7734 
Height mud ring to crown sheet, front, in. .... 93% 
Combustion chamber length, in. ............. 54 
Arch tubes, number and diameter, in. ........ S- | 
Tubes, number and diameter, in. ....... lesse 65- 2! 
Flues, number and diameter, in. .........---. 199- 3% 
Length over tube sheets, ft-in. ........... LL. 21- 6 
Net gas area through tubes and flues, sq. ft. .. 9.51 
Kitél, qeecoseebescot ido s cevieae RS OEC UID Ss Soft coal 
Grate dres, &qd. ft. Lilo rere ou er 88.3 
Heating suríaces, sq. ft.: 
Firebox. and. comb. chamber ..:........ e 376 
Archi tubes: 55i donisicew td paledal had Sed a 47 
EIr6box; -tofdl- «s eae dait extet ate do) VU SU ROI ex 423 
Tubés abd Jue 2orcooxaetoaples 0292 epe eroe 4,719 
Evaporative, total): Gaucaa drea din b erm he Wear ai 5,142 
SUPCENEMER ar va ku daB RN IE Fh y o aM ss R CER AE 2,120 
Comb, evap. and superheat. ...... esses 7,262 
Tender: . 
jc ————— Water-bottom 
Water capacity, gallons orto rer era , 
Fuel capacity, tons: cere serpere esie 24 
RACKS! oe vo mic Maie o nodi eases iba ado bn 6-wheel 
Journals; diameter JH. sepana thi EESAN ET 614x12 
Rated tractive force, engine 85 per cent, lb. .... 66,000 
Weight proportions: 
Weight on drivers -- weight engine, per cent .. 59.0 
Weight on drivers + tractive force .......... 3.99 
Weight of engine =+ evaporation ............. 86.64 
Weight of engine — comb. heat. surface ...... 61.37 
Firebox heat. surface, per cent comb. heat 

BURG. dn QUOI qoia aac eT Wee A REO o FU RO AS 5.83 
Tube-flue heat. surface, per cent comb. heat. 

BUTÍACE: ai SNE re d Versi mi aras 64.99 
Superheat. surface, per cent comb. heat. suríace 29.20 
Firebox heat. surface = grate area ........... 4.79 
Tube-flue heat. surface + grate area ......... 53.43 
Superheat. surface = grate area ............. 24.05 
Comb. heat. surface + grate area ............ 82.22 
Gas area tubes and flues + grate area ....... 0.108 
Evaporation -+ grate area ......... rne 747.30 
Tractive force =- evaporation ................ 12.83 
"Tractive force + comb. heat. surface ........ 9.09 
Tractive force x diam. drivers =- comb. heat. 

SUPÍACE Voir Eus POL essai eror S 681.70 
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The completed boiler 


Hunt-Spiller gun iron and Duplex sectional packing 
rings. The crossheads and guides are of the multiple 
bearing type. The latter are fitted with the Slidguide 
attachment to the back cylinder heads. Bronze floating 
bushings are mounted in all side rods and the back 
ends of the main rods, with fixed bushings of Hunt- 
Spiller gun iron. 

The weight of the reciprocating parts on one side is 
2,465 1b., 40.6 per cent of which is balanced. The over- 
balance amounts to 252 Ib. in each front wheel; 220 Ib. 
in each main wheel; 285 lb. in each intermediate wheel, 
and 245 Ib. in each back wheel. At diametral speed the 
dynamic augment, from front drivers to rear drivers, 
amounts, respectively, to 12,700, 11,100, 14,400 and 
12,400 Ib. 

The valve motion is of the Walschaert type designed 
for 715 in. maximum travel and controlled by the Barco 
reverse gear. The valves are 12 in. in diameter. The 


body is a 5!3-in, superheater flue with ends of boiler 
steel, Hunt-Spiller gun-iron bull rings, Duplex sectional 
packing rings and cast-steel followers. 

Each locomotive is equipped with two U. S. Metallic 
Packing force-feed lubricators. One of these is a 24- 
pint Model 31-8, with four feeds, for valve oil. This 
supplies the valves and cylinders. The other is an eight- 
feed 32-pint Model 31-14, for car oil. One feed leads 
to the guides through a four-way divider and one to the 
valve-rod crosshead guides. Four feeds lead to the shoe- 
and-wedge faces of the driving boxes through a four- 
way divider, and two feeds supply the driving-box-hub 
faces through four-way dividers. 

The side rods and back end main rods are equipped 
with Alemite hard-grease fittings. The valve gear, in- 
cluding the valve-rod crosshead pin, the spring rigging, 
the engine-truck center plate, and the radial buffer are 

(Continued on page 379) 


Partial List of Materials and Equipment on the M. St. P. & S. Ste. M. 4-8-4 Type Locomotives 


Frames; engine truck; trailing ; 
truck; driving wheels, Boxpok.. General Steel Castings Corp., Eddy- 
stone, Pa. 

Engine-truck wheels; engine-truck R ! J 
roller-bearing units ........... American Steel Foundries, Chicago 
Wheels, trailing truck .....-..-. Edgewater Steel Co., Pittsburgh, Pa. 
Tires; springs ....... eee American Locomotive Co., ailway 

Steel Spring Div, New York 
Hub linef .....ccccecccceccsoes Hunt-Spiller anufacturing Corpora- 
tion, Boston, Mass. 
Lateral-motion device ........... American Locomotive Co., New York 
Bumper. 2.) PEE REET General Steel Castings Corp., Eddy- 
stone, Pa. 
Coupler; coupler pocket ......... American Steel Foundries, Chicago 


Radial buffer; driving-box cellars; 


Unit Safety drawbar ......... Franklin Railway Supply Co., Inc., 
New York 
Brake equipment ........ DER sa Westinghouse Air Brake Co., Wil- 
merding, Pa. 
Foundation brake . American Brake Co., St. Louis, Mo. 


Lubricators 


Grease fittings .......... COT 


Boiler shell 
Firebox sheet; front tube sheet.. 
Staybolt iron 


Staybolts, parse TAER bere 
DID ESS share iaere esie ars PETTE S è 
Flues 5 pies ctaceretswes 2:04 Bro glare a 
Firebrick acsawcctwose bas mis obs 
Superheater and Tangential steam 

ryer ....... erect tt t] n ín oe 
Throttle E MAT E IDE 
DAEEIDE. sod vnebnoC YI EeI GO as medie 
Pipe covering eorr wis sree 
Pipe fittings ....-.:ssceseeeeens 
Injectors: 

ight? hand) 32.154 ssiigssndacors 

Left hand (exhaust. steam) 
Steam gages; safety valves ...... 
Blow-off cocks .............. woes 
MUM er iin a5 sores ese EFAG 
Washout plugs ................. 
Stoker Hevea ts $85,599 Ee 
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U. S. Metallic Packing Co., Philadel- 
phia, Pa. 
Alemite Div. 
Chicago 

Lukens Steel Co., Coatesville, Pa. 
Otis Steel Co., Cleveland, Ohio 
Ulster Iron Works, Dover, N. J. 
Flannery Bolt Co., Bridgeville, Pa. 
Steel & Tubes, Inc., Cleveland, Ohio 
National Tube Co., Pittsburgh, Pa. 
Economy Arch Co., St. Louis, Mo. 


The Superheater Company, Nor York 
American Throttle Co., New York 
Johns-Manville Sales Corp., New York 
Union Asbestos & Rubber Co., Chicago 
Crane Co., Chicago 


Ohio Injector Co., Wadsworth, Ohio 

The Superheater Company, New York 

Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 

The Okadee Company, Chicago 

Wilson Engineerin Corp., Chicago 

The Du A riga acturing Co., Mil- 


Standard eer Co., Inc., New York 


Stewart-Warner Corp., 


PivedOOE: Lond vevb wey neds ah Franklin Railway Supply Co., Inc., 
New York 

Netting, smokebox ........ ees. The W. S. Tyler Co., Cleveland, Ohio 

Grates + scenceaghcais ease ale Waugh Equipment Co., New York 

Slidguide attachment American Locomotive Co., New York 

Cylinder bushings; _ piston-valve 


bushings; piston bull rings; Du- 
plex sectional cylinder and valve 
packing rings; valve bull rings; 


fixed rod bushings ............ Hunt-Spiller Manufacturing Corpora- 
tion, Boston, Mass. 
Cylinder cocks .........s.eee0e5 U. S. Metallic Packing Co., Philadel- 
phia, Pa. 
Water column ........ ER DS Nathan Manufacturing Co., New York 
Water gage «ospite s nti vdee . The Okadee Company, Chicago 
Low-water alarm ............... Barco Manufacturing Co., Chicago 
Back-pressure gage .............. Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 
Steam-heat regulator ........... Vapor Car Heating Co., Inc., Chicago 
Steam pipe casing (Reid) ....... Lima Locomotive Works, Lima, Ohio 
Whistle? ose vesperi e E Rz vi Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
* Bridgeport, Conn. 
Bell ringer ......... es ec. Viloco Railway Equipment Co., Chi- 
cago 
Headlights; dynamo ........... . Pyle-National Co., Chicago 
Sanders 24.5.5. 4 asics Faset UNSa Graham: -White Sander Corp., Roanoke, 
Classification lamp ..... TR re The ie dine & Westlake Co., Elkhart, 
Reverse gear ....2... een xd nite Manufacturing Co., Chicago 
Piston-rod valve-stem packing . Paxton-Mitchell Co., Omaha, Neb. 
Air-pump lubrication ........... Westinghouse Air Brake Co., Wil- 
merding, Pa 
Flexible joints; piping between en- 
gine and tender .............. Barco Manufacturing Co., Chicago 
Tender: 
Water-bottom frame .......... General Steel Castings Corp., Eddy- 
stone, Pa, 
Kus NOE E TT d LT Buckeye Steel Castings Co., Colum 
bus, Ohio 
Wheels muasisi bahea RE Edgewater Steel Co., Pittsburgh, Pa. 
Side bearings ..2... e vere A. Stucki Co., Pittsburgh, Pa. 
Chap brakes: 4.2... o] cs . American Steel Foundries, Chicago 
DrAeat. Loctororeiieneeals W. H. Miner, Inc., Chicago 
Fank- VAVE anran RTA E Everlasting Valve Co., Jersey City, 
Strainét - 1... dee 1577737 dies TZ Railway Equipment Co., Chicago 
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Locomotive Axle Testing” 


Data from accelerated tests 
on 1114-in. and 2-in. axles 
indicate bending stresses 
which cause development 
and propagation of fatigue 
cracks in wheel seats while 
in service 


Ay view of the importance of fatigue cracks which de- 
velop in the wheel fit of axles in service, the Timken 
Roller Bearing Company initiated over a year ago a 
program of laboratory fatigue tests on outboard-bearing 
electric-locomotive axles 117 in. in diameter at the wheel 
seat. The machine used in making these tests is de- 
signed so that two axles may be tested simultaneously 
as cantilever beams at the same or different bending 
stresses, one test axle-and-wheel assembly being lo- 
cated at each end of the machine as shown in Fig. 1. 
Constant vertical spring load is applied at the journal 
end of the axle opposite the end on which the wheel is 
mounted. The entire axle-and-wheel assembly is bolted 
to a rotating flange by means of 34 bolts at the rim of 
the wheel. The journal end of the axle protruding be- 
yond the pressed-on wheel projects into the test-machine 
spindle which is hollow bored; there is no contact be- 
tween the spindle and the axle-and-wheel assembly ex- 
cept at the bolted rim of the wheel. A 100-hp. variable- 
speed motor drives the machine through an eight-strand 
V-belt connected to the central drive shaft located be- 
tween the two rotating flanges to which the axle-and- 
wheel assemblies are bolted. 

The accelerated test made with this machine produces 
axle fatigue fractures which have exceptionally close 
similarity to axle failures developed in service in that 
(a) the location and type of fatigue fractures in the 
wheel seat near the inside hub face in test axles are 
comparable with results in service; (b) initial develop- 
ment of a fatigue crack in test axles is produced at very 
low axle bending stress, but does not have appreciable 
progagation unless occasional high stresses are produced ; 


* Abstracted from the paper “Locomotive Axle Testing," by T. V. 
Buckwalter, vice-president, O. J. Horger, research engineer, and W. C. 
Sanders, general manager, railway division, Timken Roller Bearing Com- 
pany. The paper was published in the May, 1938, issue of the A.S.M.E. 
ransactions and presented at the semi-annual meetin 


of the American 
Society of Mechanical Engineers at St. Louis, Mo., 


une 21, 1938. 
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Fig. 1—Timken testing machine 
for locomotive driving axles 


a similar condition is found in service with ordinary 
speed equipment when magnetic examination is made 
of used axles before returning for new wheels; and (c) 
axles stresses at which the incipient fatigue cracks men- 
tioned in (b) propagate to appreciable depth and then 
to complete failure of the test axle compare favorably 
with service experience with high-speed equipment where 
higher occasional stresses would be experienced. 


Various Phases of Axle Failure 


It has been found in the course of the tests made to 
date that, for press-fitted wheel-and-axle assemblies, it 
is not sufficient to determine the usual S-N curve show- 
ing the life, in miles or revolutions, at which the axle 
breaks off at a given stress and the maximum below 
which the axle will not break off. So that the reader 
may better understand the reasons for obtaining more 
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Fig. 2—Division of axle-and-wheel press-fit problem into three regions 
of stress-life combinations 
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than the usual number of data in these tests, a brief ex- 
planation will be given of the logic followed in the pur- 
suit of this problem. 

Line 1 in Fig. 2 represents the usual S-N curve for 
an axle without a press fit and indicates that the plain 
axle will not break off for conditions of stress and life 


Main flange on spindle 
of fu imochiie : 


P 

Ax ply piloted and wept here 
xie assem 410: Qi aj / 

bolted fo mairiipindle offert = TP lec Here 


ine atrim of wheel cenfer 


Fig. 3—Details of axle-and-wheel assembly tested in the 
fatigue machine 


below this curve. The flat portion of this curve cor- 
responds to a stress below which the axle will not 
break off ; apparently, this is also the limiting stress be- 
low which the axle will not crack. In other words, when 
a crack begins in a plain specimen, it will eventually 
propagate to complete failure or breaking off of the 
axle if the stress is not reduced. 

For a press-fitted wheel-and-axle assembly such as 
that shown in Fig. 3, conditions are different than for 
a plain specimen and it is necessary to determine, from 
tests, (a) the stress and life conditions at which the 
first fatigue crack develops, (b) the rate of propagation 
of fatigue cracks to the point where the axle breaks off, 
and (c) the conditions under which there occurs the 
phenomenon of formation of fatigue cracks which pro- 


gress only to a certain depth and stop propagating. The. 


interpretation of the foregoing is shown graphically in 
Fig. 2 where the S-N curves for press-fitted axles di- 
vide the axle life into three regions, A, B and C, sepa- 
rated from each other by lines 2 and 3. Line 2 repre- 
sents the fatigue strength of the axle with a press-fitted 
wheel and indicates that the axle will break off before 
reaching stress and life combinations above the line which 
is region A. Line 3 also applies to press-fitted assem- 
blies and predicts that the fatigue crack will be initiated 
for stress and life conditions just above line 3 but will 
not propagate to a point where the axle breaks off unless 
the stress is increased above line 2.* 

Summarizing, we therefore have three phases into 
which the axle press-fit problem may be divided: Region 
A—Axle breaks off in wheel fit. Region B—Axle de- 
velops fatigue cracks in wheel fit which will not propagate 
to cause breaking off of the axle unless the stress is 
increased above line 2. Region C—No fatigue cracks 
develop. 

In order to obtain this complete information in Fig. 
2 it becomes necessary to test several axle assemblies 
at the same stress for various life conditions. This 
procedure requires a great number of tests. The cost 
and time required to make these tests on full-size axles 
are limited; thus, miniature-axle tests give a means of 
minimizing the number of large-axle tests. 


. F. Moore in his article “A Study of Fatigue Cracks in Car 
Axles," Bulletin No. 165, University of Illinois Experiment Station, 
pine 14, 1927, found that incipient fatigue cracks which had already 
een developed in plain rotating-beam specimens cut from axles did not 
ropagate at bending stresses of about 50 per cent of the endurance 
[imk of the virgin material. These results may help to explain the 
phenomenon of initiation of fatigue cracks which do not propagate in 
the hub fit of press-fitted axles because the stresses represented below 
line 2 shown in Fig. 3, are less than 50 per cent of the endurance limit 
of the plain specimen. 
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The various phases of axle failure exhibited in Fig. 2 
were developed experimentally from the results of tests 
on 2-in. axles to be described later. It is also believed 
that these curves have practical significance due to the 
fact that service experience with ordinary-speed equip- 
ment indicates incipient cracks have developed in axle 
wheel seats, suggesting operating conditions in the lower 
portion of region B where a large number of stress re- 
versals of low magnitude are produced. It is only on 
higher-speed equipment that these cracks show propa- 
gation as a result of occasional high stresses, thereby 
simulating the upper portion of region B, and crossing 
into region A where the axle actually breaks off. 

This division of axle failures has been recognized 
for some time by the authors but never published due to 
lack of sufficient number of tests to establish this method 
of analysis as will be done in this paper. Lines 1 and 
2 of Fig. 2 involve no new thoughts on this problem 
over previous tests reported in the literature, but line 
3 presents new conditions which are believed to have 
considerable practical importance for the cases where 
wheel flange thrust is present. If no flange thrust were 
present, then the sloped portion of line 3 would re- 
main substantially as shown, but the lower flat portion 
would coincide with the similar portion of line 2. (The 
authors, however, do not wish to imply that lines 2 and 
3 for this case would coincide with line 2 for the type 
of test assembly shown in Fig. 3.) This belief is borne 
out by the fact that, in tests where the pressed-on hub 
was not restrained in any way except by its press fit 
on the axle, no fatigue cracks could be detected in axles 
which had been tested through a long life without break- 
ing off. Thus, it would appear that, for an axle with 
a press-fitted hub, the stress below which the axle will 
not crack is the same as the stress below which the axle 
will not break off—just as in the case of a plain speci- 
men. with no press fit—provided there is no bending 
moment taken through the hub, ie. no thrust forces 
acting on the hub. Flange thrust develops crushing and 
shearing stresses in the wheel fit which apparently are re- 
sponsible for the formation of cracks which do not propa- 
gate in the lower region B. Since it is the practice of rail- 
roads to discard a cracked axle when detected during 
an inspection, the practical effect of flange thrust is to 
lower the endurance limit from line 2 to line 3, shown 
in Fig. 2. 

All the bending moment in the laboratory test axle is 
taken through the wheel fit, giving a condition somewhat 
more severe than those occurring in railway service. 
For this reason, the actual location of line 3 determined 
in these tests may be a little lower than service condi- 
tions would give. 


Description of 1177-In. Axles Tested 


Fig. 3 is a line drawing of the axle-and-wheel assem- 
bly tested, which has dimensions identical with those of 
axles used in service. This is also true of the wheel. 
except the length of the spokes has been shortened: 
however, the sections of the hub, rim, spokes and shrunk- 
on tire are the same as used in service. 

All the axles used for the tests were obtained from 
the same heat, and all axle forgings were given a normal- 
izing and tempering treatment to produce the actual 
measured physical properties given in Table I, which also 
includes the chemical analysis. A 2-in. diameter hole 
was drilled through the center of all the axles. All axles 
assemblies, as shown in Fig. 3, were furnished by the 
Pennsylvania completely machined, assembled and ready 
for test. 

The cast-wheel centers used were of A. A. R. grade 
C steel and were pressed on the axle in accordance with 
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standard railroad practice. The mounting tonnages and 
diameter fits are given in Table II. A steel tire of 334- 
in. by 6-in. section was shrunk over each cast-steel wheel 
center after the center had been mounted on the axle 


Table I—Chemical Analysis and Physical 
Properties of Axles Tested 


1114- and 2in.  2-in, axles 


axles of low- of S. A.E. 
Chemical analysis: carbon nickel 1045 steel 
Carbon, per cent .............. sess. 0.24  0.450-0.490 
Nickel, per cent ........0....ce iniri 3.10 — 0.040-0.060 
Sulphur, per cent ..............sss. 0.02 0.031-0.037 
Phosphorus, per cent ............... 0.03 0.013-0.017 
Manganese, per cent ................ aes 0.670-0.770 
Physical analysis: 
Yield point, lb. per sq. in. .... 60,950-69,000 47,800 
Ultimate strength, lb. per sq. in 91,000-94,900 88,800 
Elongation in 2 in., per cent .. 25.0-30.0 32 
Reduction of area, per cent .. 67.5-70.6 48.5 
Brinell hardness irori krasi rares roa 192 177 
Fatigue strength, 14-in. diameter rotat- 
ing beam, lb. per sq. in. .......... 55,300 34,400 
(2 in. diam.) 


as a means of nearly simulating the service assembly. 
The tire fit was 44 in. per ft. of wheel-center diameter. 

Two uncompleted series of tests are reported in this 
paper, one series being on rolled axles while the other 
is on unrolled axles. The wheel-fit portions of the un- 
rolled axles were given a smooth turned finish. The 
so-called rolled axles were surface-rolled (burnished) 
over the entire wheel fit portion before the wheel center 
was mounted on the axle, for the purpose of investigat- 
ing what increase in strength would result. In the 
rolling process the axle was rotated on lathe centers 
at 25 to 50 r. p. m. while the rollers were fed along the 
axle by the lathe carriage at the equivalent rate of about 
28 threads per inch. The rolling device consists of three 
rollers spaced 120 deg. apart and the pressure used was 
25,000 Ib. per roller. Roller dimensions were 10 in. 
diameter by 114 in. contour radius. 


Diameter Key 


II not rolled { â Grocked 


Diameter 
4" not rolled { 


Key 
@ broken 
Oo» not broken 
1" o cracked 
Hg rolled | Q stillintest 


Equivalent Miles on 1?" Wheels -Thousands 
2 4 €8IC€ 20 304050 100150200300 500 1000 


4 i i i 
I 2345 | 2345 10 20304050 100 200300 
Number of Axle Revolutions in Millions 
Fig. 4—Fatigue data showing how a 11'2-in. axle is weakened 
by the press-fitted wheel 
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The rolled axles were given a ground finish previous 
to rolling. The reduction in diameter due to rolling 
was 0.001 to 0.002 in. Axles other than those. tested 
have been rolled using a smooth turned surface, and in 
such cases the reduction is 0.003 to 0.005 in. Since prac- 
tically all this reduction takes place locally on the surface, 
the character of the machined surface controls the change 
in diameter due to rolling. 


Description of Two-Inch Axles Tested 


Scale-size model tests were made of the full-size nickel- 
steel axle-and-wheel assemblies. These axles were ma- 
chined from the outer lavers of the full-size axles. A 
cast-steel wheel center, A. A. R. grade C, having no 
spokes or tire was pressed on the axle which had a 2- 
in. diameter raised wheel seat. The fundamental design 
of these machines, as well as the principle and technique 
of testing is the same as for the large machine shown 
in Fig. 1. 

Carbon-stecl axles of 2 in. diameter were also tested 
in the same manner as the 2-in. diameter nickel-steel 


Table II—Summary of Axle Fatigue-Test Data 


Max 
Axle Life to failure depth 
Wheel Wheel — bending of 
fit on mounting stress, Ib. Number of Equiv. crack, 
Axle No. axle, in. tonnage per sq. in. revolutions miles in. 
UNROLLED NICKEL STEEL 
9545* 0.017 162 19,000 5,727,000 20,500 49/1. 
9540* 0.016 152 14,000 19,850,000 70,600 Bigg 
9549* 0.016 135 12,000 28,680,000 102,200 23 / ag 
9550* 0.016 170 10,500 83,730,000 298,000 ie 
RoLLED NICKEL STEEL 
9555" 0.0135 178 19,000 143,470,000 510,500 The 
95549 0.013 174 10,500  140,500:000 500,000 “ima 
95544 0.012 192 19,000 48/500.000 — 172,800 Lus 
95421 0.013 205 10,500 48,500,000 172,800 
* Failed. 


+ Still being tested. 

f Obtained by converting number of revolutions into locomotive miles 
on the basis of 72-in. diameter drivers. This conversion given for con- 
venience only and does not mean that miles and revolutions given are 
necessarily equal. 


axles. These tests on carbon-steel axles have been under 
way for several years and were originated before those 
on nickel steel. For this reason the design of the carbon- 
steel axle is not the same as the one made of nickel steel. 

S. A. E. 1045 steel was used for these axles, cut from 
hot-rolled 214-in. round bar stock normalized and tem- 
pered to give the actual physical properties and chemical 
composition listed in Table I. 


Results and Discussion of Tests 
on 1114-In. Axles 


Table II gives a summary of the fatigue-test data for 
eight full-size axles. The usual S-N data showing axle 
life is shown in Fig. 4. Some illustrations of axle fail- 
ures, all of which occurred within the axle wheel fit, 
are shown in Figs. 5 to 10, inclusive. Some explanation 
may be necessary as to the manner in which specimens 
shown in Fig. 6 were obtained. A transverse slice was 
first sawed from the axle wheel seat containing the 
fatigue crack. This slice was then sawed into six pie- 
shaped segments, after which each segment was further 
sawed into the plane of the fatigue crack and the final 
separation developed by wedging apart the two portions 
of each segment through the saw cut. Therefore, Fig. 6 
shows the saw-cut marks in the center of the axle, the 
area broken by wedging, and the fatigue crack developed 
in test which may be identified at the outer circumference 
of the axle. 

None of the full-size axles were run until the axle 
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s^4X/h oon WEE na FACE 


Fig. 5—Fatigue crack in the wheel seat of unrolled axle No. 9545 


Test axle No. 9545 of 3.1 per cent nickel and 0.24 per cent carbon steel, 

normalized and tempered. The bending stress at the inside hub face was 

19,000 Ib. per sq. in. The axle was tested to 5,727,000 revolutions to 
failure, which is equivalent to 20,500 miles on 72-in. wheels. 


FATIGUE CRACK FROM 
SURFACE TO 3/18" 
OF BORE 


SAN CUT 


FATIGUE CRACK 


FATIGUE CRACKS 
MAX. DEPTH 13/32". 


The fact that unrolled axle No. 9550 shows fatigue 
cracks at such low bending stresses as 10,500 Ib. per sq. 
in., indicates that line 3 of Fig. 2 will be below this value. 
Failure at this low stress indicates that the press fit of 
the wheel gives less than one-fifth of the fatigue strength 
available in the axle without a press fit. This statement 
is based upon the data in the S-N curves of 4, where the 
fatigue strength of plain specimens, 14 in. diameter with- 
out a press fit and cut from the outer layers of one of 
the large axles, was found to be about 55,000 Ib. per sq. 
in.* It is expected that the fatigue strength for plain 
specimens of a large diameter, when they are tested later 
in the program, will be less than that found on the 1⁄4- 
in. diameter specimens. 

A comparison between the test results of rolled and 
unrolled axles for the same bending stress is shown in 
Table III. While both kinds of axles developed fatigue 
cracks, the depth and propagation of the cracks in the 
rolled axle is much slower than in the unrolled axle. 
At the high bending stress of 19,000 Ib. per sq. in., the 


Fig. 6—Depths of fatigue cracks in the wheel seat of unrolled axles Nos. 9545 and 9540 


Left: Depth of fatigue cracks in axle No. 9545 shown in Fig. 3; compare the depth of this crack with that developed in the rolled axles tested at the 


same stress, but with twenty-five times the life, as shown in Figs. 7, 8 and 9— Right: Cracks developed in the w : 
is axle like all the others was of 3.1 per cent nickel and 0.24 per cent carbon steel, normalized and tempered. The 


near the inside hub face; t 


eel seat of unrolled axle No. 9540 


bending stress at the inside hub face was 14,000 lb. per sq. in., and was tested to 19,850,000 revolutions to failure, which is equivalent to 70,000 
miles on 72-in. wheels. 


broke off in the test machine, although unrolled axle No. 
9545, shown in Figs. 5 and 6 (left), was very close to 
this condition. The fatigue crack extended from the cir- 
cumference practically into the hole through the center 
of the axle. 

Insufficient tests are shown in Table II to determine 
the complete set of axle-failure curves outlined in Fig. 2, 
but the individual axle tests are plotted in Fig. 4. The 
test of unrolled axle No. 9540, at a bending stress of 
14,000 Ib. per sq. in., may indicate from the 1349-in. deep 
fatigue crack in Fig. 6 (right), that the axle would 
break off at about this stress. This is to say that line 
2 of Fig. 2 will fail at about 14,000 Ib. per sq. in., but 
this inference must be substantiated by tests to be made 
later. 
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Table III—Comparison of Rolled and Unrolled Axles 


Axle life Maximum 
depth of 
Axle bending stress of No. of Equiv. cra 
19,000 Ib. per sq. in.: Revolutions miles in. 
1—Unrolled .. 5,737,000 20,500 4*/1. 
2—Rolled ........ 143,470,000 510,500 1/16 
3—Ratio of values 
those in line 1 25 25 he 
Axle bending stress of 
10,500 lb. per sq. in 
4—Unroólled: 4. 266 n rex us . 83,700,000 298,000 Vie 
5-Rolled: 24:2 nea prah oA 140,500,000 500,000 Yn 
6—Ratio of values in line 5 to 
those in line 4 ..........-.. 1.7 1.7 pA 


* The actual fatigue tests on these Yj-in. plain specimens were made in 
the conventional R. R. Moore rotating-beam machine by the International 
Nickel Company from machined specimens furnished by the authors. 
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"SERIES OF DISCONNECTED CRACKS 


CONTINUOUS CRACKS 


Fig. 7—Fatigue cracks developed in the wheel seat of rolled axle No. 9555 


Test axle No. 9555 of 3.1 per cent nickel and 0.24 per cent carbon steel, 


normalized and tempered. The bending stress at the inside hub face was 
19,000 Ib. per sq. in. The axle was tested to 143,470,000 revolutions to 
failure, which is equivalent to 510,000 miles on 72-in. wheels. The fit 
of the axle was completely lost except for 2 in. near the center of the 


wheel seat, but the dismounting pressure was 600 tons with the rim of 
the wheel heated. 


crack in the rolled axle is only one-tenth as deep after 
about 25 times the life of the unrolled axle. At 10,500 
Ib. per sq. in., the rolled axle had a crack about one- 
quarter as deep after about 1.75 times the life of the 
unrolled axle. 

The previously mentioned tests on rolled axles are now 
in the process of being checked by axles running in the 
machines at the present time as indicated in Table IT. 
While these check tests are not completed, they are suf- 
ficiently advanced to justify the feeling of similar improve- 
ment over unrolled axles. 

The test of the rolled axle at 19,000 Ib. per sq. in. 
represents a very severe test and one which will not be 
equalled under any service conditions, inasmuch as the 
wheel entirely lost its fit on the axle except for about 2 
in. near the center of the fit. This loss of fit is due to 
a mechanical action of rubbing corrosion caused by the 
minute sliding or molecular attrition of the axle in the 
wheel fit occurring during each revolution. The mu- 
tilated surface of the axle wheel fit is apparent from Figs. 
7 and 8 and even though only about a 2-in. length of 
fit remained, 600 tons presure was not sufficient to press 
the wheel off the axle at the end of the test. It was 
necessary to heat the rim of the wheel and at the same 
time press on the axle to dismount the wheel at 600 tons. 

Fig. 8 shows segments about 114 in. thick cut from 
the surface layers of the entire length of wheel seat of 
the axle shown in Fig. 7. These segments have been 
bent to open through the fatigue cracks. The depth of 
the fatigue cracks is indicated in Fig. 9. The develop- 
ment of the series of fatigue cracks, shown in Figs. 8 
and 9, instead of the usual single circumferential crack 
may be explained by the shortening of the wheel fit 
during the progress of the test. 

The fact that the rolled axle also showed a crack at 
the low stress of 10,500 Ib. per sq. in. checks with tests 
on 2-in. minature axles to be discussed later. It was 
found that the incipient fatigue cracks in rolled axles 
developed at a stress which is about the same as, or 
slightly higher than, the stress at which they occur in 
unrolled axles, but these cracks propagate at a much 
slower rate in the rolled axles. 
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Additional tests are scheduled for rolled axles at much 
higher stress than used previously to simulate the effect 
of a large number of occasional stresses of high value 
in service. 

The practical value of the rolled axle is that consider- 
ably increased strength is obtained over the unrolled 
axle and the liability of the axle breaking off in road 
service is reduced. As more test data are accumulated 
on full-size rolled axles, and if improved strength will be 
reflected comparable to that for 2-in. axles which were 
also tested, it is believed that the present tvpical mile- 
age limit of 250,000 to 300.000 miles, at which driving 
axles are scrapped, may be increased to as much as pos- 
sibly 500,000 to 1,000,000 miles, especially when rolling 


is combined with a higher raised wheel seat and possibly 


Fig. 8—Segments from the wheel seat of axle 9555 shown in Fig. 5, 
bent slightly to open the cracks 


The fatigue cracks run circumferentially in the axle shown in Fig. 7. 
The actual depths of the cracks are shown in Fig. 9. 


Fig. 9—Maximum depth of cracks in axle 9555 shown in Figs. 5 and 6 


Maximum depth of cracks was ?/;4. in. Note how the crack propagates 
at an angle of about 45 deg. with the surface. Compare these cracks 
with those in unrolled axle No. 9545 shown in Fig. 6. 
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relief grooves in the hub of the wheel. The results of 
unpublished tests on unrolled axles, designed with a 
higher raised wheel seat than is reported in these tests, 
indicate that considerable improvement may be expected 
from this feature alone. 

These tests on full-size locomotive driving axles are 
being continued and further progress reports will follow 
at a later date. It should also be mentioned that two 
additional axle-testing machines of the type shown in 
Fig. 1 are also in operation in the laboratory of the 
Timken Roller Bearing Company since December, 1937, 
on tests of 5%4-in. by 10-in. passenger-car axles. This 
latter program is under the direction of the Association 
of American Railroads. 


Results and Discussion of Tests On 2-In. 
Miniature Axles 


The 2-in. axles machined from the outer layers of the 


SERIES OF OGCONNECTED 
CRACKS LOCATED Grrwetn 


DOUBLE LINES AS SHOWN 


Fig. 10—Fatigue cracks in rolled axle No. 9553 


Test axle No. 9553 of 3.1 per cent nickel and 0.24 per cent carbon steel, 

normalized and tempered. The bending stress at the inside hub face was 

10,500 lb. per sq. in. The axle was tested to 140,500,000 revolutions to 
failure, which is equivalent to 500,000 miles on 72-in. wheels. 


large axles were tested and the results are plotted in 
the S-N curves of Fig. 11. The fatigue strength for 
breaking off of the axle is indicated by line 2 as being 
17,500 lb. per sq. in., and that for no development of 
cracks as 10,000 Ib. per sq. in. in line 3. The practical 
meaning of these two curves applied to 2-in. axles is, as 
mentioned before, that 10,000 Ib. per sq. in. is a safe value 
to use for design purposes so that no cracks will de- 
velop under conditions of high occasional flange thrust. 
If stresses higher than 10,000 lb. per sq. in. are pro- 
duced, the fatigue cracks will not progress to the point of 
the axle breaking off unless occasional bending stresses 
above 17,500 Ib. per sq. in. are developed. Sufficient 
tests have not been made to date to complete the sloped 
portion of line 3 showing when the crack is first initiated 
under service conditions of high occasional stresses. 

'The wheel fit on the unrolled axle of these tests on 
2-in. axles varied between 0.0025 and 0.0030 in. Only 
the data on unrolled axles are shown in Fig. 11, al- 
though sufficient tests have been made on rolled axles to 
give preliminary indications. With rolled axles, line 
2 in Fig. 11 will be at least twice as high i.e., 35,000 Ib. 
per. sq. in. instead of 17,500 Ib. per sq. in., and line 3 will 
be about 10,000 Ib. per sq. in. as before. The practical 
interpretation of this difference between rolled and un- 
rolled axles is that the rolled axle has much greater re- 
sistance to crack propagation and will withstand much 
higher occasional stresses in service without danger of the 
axle breaking off. 

A tentative comparison as given in Table IV may be 
made between the fatigue-strength values in Figs. 4 and 
11 obtained for the 11I4-in. and 2-in. diameter unrolled 
axles, to show the influence of "size effect." This ten- 
tative comparison creates the opinion that the designer 
must use lower allowable stresses when dealing with the 
large sections used in these tests. 

The foregoing discussion applies to the use of low- 
carbon nickel steel, and, since plain-carbon steels are 
ordinarily used in railroad service, a brief reference will 
be made to the results of tests on 2-in. axles of this 
steel. 

Figs. 12 and 13 show S-N curves for 2-in. unrolled 
and rolled axles, respectively. The same general com- 
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Fig. 12—S-N curves of unrolled 
2-in. diameter scale-size axles of 
S.A.E. 1045 carbon steel 
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ments given for the previously mentioned tests on 2-in. 
axles, using nickel steel, apply also to these curves. In 
making a comparison between the tests of carbon-stecl 
and nickel-steel axles, however, it should be mentioned 


Table IV—Influence of Axle Size on Fatigue Strength 


Axle diameter, in. 1... eese 114 2 
Axle broken off, line 2 (Fig. 2), allowable 
. bending stress, lb. per sq. in. ....... Possibly 14,000 17,500 
No development of fatigue cracks, line 3 

(Fig. 2), allowable bending stress, lb. 

POL SGs. Anu au dn ver eee A Less than 10,500 10,000 


that the raised seat used on the nickel-steel axles repre- 
sents an improvement in design over the carbon-steel 
axle without the raised seat. With this in mind, we find 
that the breaking-off value for the carbon-steel axle is 


| 2 


@ Axle broke off. oAxlecracked. Q Axle did not crack QA 
Equivalent Miles on 72" Wheels - Thousands 


Snnt 


14,000 Ib. per sq. in. as against 17,500 lb. per sq. in. 
on the nickel-steel axle; also, the development of the 
crack in carbon-steel axles is initiated at about 6,000 
Ib. per sq. in. as against 10,000 lb. per sq. in. on the 
nickel-steel axles. i 

The quantitative influence of the raised seat is not 
known, but some material improvement may be expected 
by its use to account for a part of the differences which 
have been previously mentioned. 

Reference should be made to Fig. 13 indicating that 
rolling increased the breaking off fatigue strength of the 
unrolled axle from 14,000 Ib. per sq. in. as shown in 
Fig. 12, to 35,000 Ib. per sq. in., or 2.5 times. Little 
improvement is shown for the stress at which incipient 
fatigue cracks take place as this value is 7,500 lb. per 
sq. in. for the 2-in. diameter rolled carbon-stecl axle 
and 6,000 Ib. per sq. in. for the unrolled axles. 


xlestillin test or 
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Fig. 13—S-N curves of rolled 2-in. 
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diameter scale-size axles of S.A.E. 
1045 carbon steel 
Surface rolled at 2,400-Ib. pressure 
Per roHer. The rollers were 2.916 in. 
diameter and had a contour radius 
of 0.625 in. 


Calculated Axle Bending Stress, 1000 Lb. per sq.in. 
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The New York Central cars are finished in gray relieved by aluminum striping—The window panel is in a darker tone of gray, outlined with 
stripes of blue : 


Lightweight 


Pullman Sleeping Cars 


The observation room in one of the Pennsylvania 
observation-lounge cars 


New Pullman equipment was placed in service in the 
Twentieth Century Limited of the New York Central and 
in the “Blue Ribbon" fleet of four trains* on the Penn- 
sylvania in June, in the construction of which a reduc- 
tion of weight of about one-third has been effected as 
compared with the long-established conventional type 


? The trains are the Broadway Limited (cars for two complete trains) 
and the General (New York to Chicago). the Liberty Limited (Washing- 
ton. D. C., to Chicago) and the Spirit of St. Louis (New York to St. 
Louis, Mo.), partially equipped. 
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Alloy-steel cars of welded con- 
struction, 52 of which were re- 
cently assigned to the New York 
Central and 52 to the Pennsyl- 
vania, effect a weight reduction 
of one-third from the previous 
standard construction 


of riveted construction employing carbon steel. The 
material of construction is largely Cor-Ten steel and 
welding has been employed in the fabrication of the 
car structures to the fullest extent practicable. The cars 
present smooth exterior surfaces with flush windows, and 
the roofs are oval in section, without the long familiar 
clerestory, the function of which has been eliminated by 
the forced ventilation of air conditioning. 

To each of the two railroads were assigned 52 of the 
new cars. In general construction the cars for both 
railroads are alike, the differences being largely in cer- 
tain types of mechanical equipment. The new cars con- 
tain an unusual variety of private-room accommodations, 
from the master-bedroom type, which includes a private 
shower bath, to the roomette, which provides the privacy 
of a room in little more space than is occupied by the 
usual open section. The master bedroom, which has two 
extra-length folding beds, presents the aspect of a spa- 
cious living room, furnished with four chairs, during the 
day, and has a fully enclosed, completely equipped shower 
bath room. These rooms are included only in the ob- 
servation cars and, where they adjoin a double bed- 
room, can be thrown en suite with the latter by folding 
back the partition. The other accommodations are the 
drawing-room, which has been completely rearranged to 
give the aspect of a comfortable living room during the 
day, with a luxurious sofa and an upper berth above 
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across one end and a third folding bed; a double bed- 
room, with transverse sofa bed and upper berth; the 
compartment, with transverse sofa below and a longitud- 
inal upper berth; the upper and lower duplex single 
rooms with transverse sofa-beds, and the roomette which 
has a row of completely enclosed single rooms on each 
side of the aisle, in each of which there is a longitudinal 
folding bed, a spacious wardrobe, ample luggage storage, 
and complete toilet facilities. The seat cushions and mat- 
tresses are rubber. f 

Aside from the cars devoted to sleeping accommoda- 
tions each railroad received barber-shop-bar-lounge and 
buffet-observation cars of distinctive arrangement for the 
development of which the roads’ own artists were re- 
sponsible. The New York Central received four dormi- 
tory, barber-shop, bar-lounge cars and four combination 
drawing-room and buffet-observation cars. In each of 
the former are bunk accommodations in the crew dormi- 
tory for 18 persons, a barber shop, a serving bar and 
a lounge of unusual arrangement. In the latter are a 
bedroom and master bedroom in addition to the buffet, a 
general lounge room and an observation room. The 


Pennsylvania received two bar-lounge cars, each in- 
cluding two bedrooms, a barber shop, and a secretary's 
room, for use on the Broadway Limited and nine bar- 
lounge cars, each including one drawing room and three 


bedrooms, for use on other trains. The four buffet- 
observation cars for the Pennsylvania each includes two 
master bedrooms and one bedroom. 


The Body Structure 


The cars are made of welded high-tensile, low-alloy 
steel and weigh from less than 115,000 Ib. to over 127,000 
Ib., depending upon the interior arrangement. The light- 
est units are the bar-lounge and buffet-observation cars, 
and the heaviest, the roomette cars. The weights of the 
car bodies, exclusive of water and lading, range from 
about 76,000 Ib. to over 89,000 Ib. The weights per car 
of the trucks range from about 37,500 Ib. to slightly over 
38,000 Ib. The total car weights, exclusive of water and 
lading, are shown in the table. Alloy steel is utilized 
throughout for structural parts of the cars and trucks, 
and aluminum alloys are employed in the construction of 
the car floors and for the interior trim. Partitions and 
doors are of aluminum-covered plywood and approxi- 
mately 500 Ib. per car is saved by the use of copper train 
lines with sweated fittings. 

A high degree of riding comfort has been achieved 
mainly by the use of special spring suspension and roller 
bearings in trucks.  Tight-lock couplers and rubber- 
cushion draft gears have been employed to eliminate 
uncontrolled slack between the cars and to minimize 


The exteriors of the Pennsylvania cars are in Tuscan red with gold striping and lettering—The window panel is in a darker tone 


The lounge in the dormitory- 
lounge car at the head end of 
the Twentieth Century Limited 
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The Twentieth Century observation-lounge car with master bedroom and bedroom arranged en suite 
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Pennsylvania buffet-observation-lounge car with two master bedrooms and one bedroom 
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The dormitory-lounge car for the Twentieth Century Limited 
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Nine lounge cars of this type are assigned to the Pennsylvania 
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The lounge car for the Broadway Limited 
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The spacious interior of the new drawing room in the daytime 


shocks.  Metal-to-metal contact between the moving 
parts at the ends of the cars has been avoided and train 
noises largely originating at the wheel and rail contact 
are transmitted in reduced degree to the car interiors. 
The high-tensile alloy-steel body structures are welded 
together in jigs as far as practicable, employing a mini- 
mum of rivets. The exteriors of the car bodies are 
smooth, both on sides and roof. The sides have in- 
wardly curved skirts, the bottoms of which extend down 
to within 22 in. of the rail. The side sills are Z-bar 
section, extending in one piece from the platform end 


Weights of the New Pullman Cars Assigned to the 
New York Central and the Pennsylvania 


"Tug CENTURY" 


No. Weight, 
cars Type of accommodations ]b.* 
10 12 7roomettes: 1) -SeCHOD:, anode o iur iae dora aa 125,955 
14 2 drawing rooms; 4 compartments; 4 bedrooms ...... 119,021 
8 I3 bedrooms 2.0 nra recent 121,725 
12 5 bedrooms; 10 roomettes ........... 123,492 
4 Dormitory; barber shop; bar lounge .. 114,775 
4 1 drawing room; 1 bedroom; buffet-obser 114,350 
Tue Pennsytvanta "Brive Rippon” FLEET 
13 18 roométtes -o2 cocoa err DDR IS E TS eee sees 127.453 
6 2 drawing rooms; 4 compartments; 4 bedrooms ...... 119,851 
4 13 bedroOQme. onc dieses sac ona ES IE onines ach nee ed ug 123,425 
2 Secretary room; barber shop; 2 bedrooms4 bar-lounge 118,500 
4 2 drawing rooms; 1 bedroom; buffet-observation ...... 116,150 
9 S^bedrooms: 12 duplex Single roomá £20 :4 34999 “saree 
9 3 bedrooms; 1 drawing room; bar-lounge ............  ...... 
3 2 drawing rooms; 1 compartment; 1 bedroom; buffet- 
observation. (eas cee si TT Ge uhi 
2 S bedrooms: JO! ‘yoomettes: > vescccusssadenserweacnnn conan 


* Without water or lading. 


sill to the dummy end sill. Side sills are reinforced to 
carry the full weight of the car on supports placed be- 
tween end sills and the bolsters after the car is jacked up. 
The underframe is designed to resist horizontal com- 
pression forces of 400,000 Ib. at the center line of buff 
with a factor of safety of at least two. Corrugated 
aluminum floor sheets are carried on metal floor string- 
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ers with cork filler in the channels and a cork-board floor. 
The interior side finish and ceiling are %g-in. tempered 
Presdwood. Partitions and doors are %4-in. Plymetl, 
double faced with aluminum. End doors are l-in. Ply- 
metl faced with the same material. The cars are insu- 
lated with Stonefelt and Fiberglass. The dehydrated 
double windows are set flush with the car sides in 
aluminum frames. All of the windows in the cars as- 
signed to the New York Central are sealed. On the cars 
assigned to the Pennsylvania most of the windows are 
sealed, but a few of the inside windows are hinged. 

Complete enclosures at each end of the car consist 
of an inner and outer diaphragm and wide face plate, 
having a central portion to engage with the face plates 
of conventional cars, and two hinged side wing portions. 
The outer cover is of rubber and the inner diaphragm of 
canvas. Pullman anti-rattling supports, bracing attach- 
ments and facing are installed. 

National tight-lock couplers have machined ball-joint 
ends 9 in. in diameter. They are of high-tensile steel, 
thoroughly annealed. Each group of the Waugh bal- 
anced twin-group draft gear consists of six No. 738 
Spencer-Moulton rubber mats with separators. 


The Four-Wheel Trucks 


The four-wheel trucks are of the triple-bolster type, 
without equalizers. The truck frame is supported di- 
rectly from the wing-type journal boxes through double 
coil springs. These springs have a compression of long 
amplitude in the interests of easy riding. Each transom 
has a double-wall member, within which is a narrow 
bolster, supported at either end on a pair of coil springs 
of short travel and relatively high frequency. Each of 
the coil springs is supported from the transom in a U- 
hanger. Each bolster, in turn, forms the support for 
the upper ends of two swing links, one on either side of 


A daytime glimpse of a roomette 
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Looking at the end of 

the four-wheel truck 

showing the air-condi- 

tioning drive, the upper 

ends of the bolster sus- 

pension links and brake 
details 


the truck. These links, in turn, support seats on which 
the main elliptic springs and bolster are carried. The 
dissimilarity in the frequency of the three springs tends 
to dampen out harmonic action, and the triple-bolster 
suspension provides a compound lateral swinging move- 
ment of the main bolster and the car body. 

The alloy-steel truck castings were furnished by the 
General Steel Castings Corporation. The wheels and 
axles, which were furnished by the Carnegie-Illinois 
Steel Corporation and the Standard Steel Works Com- 
pany, are fitted with roller bearings in journal boxes of 
5v5-in. by 10-in. nominal size. The steel wing boxes 
are designed for coil springs 71% in. in diameter and are 
spaced with 36 in. between spring centers. Timken 
roller bearings are installed in the trucks of the cars as- 
signed to the Pennsylvania, and on 22 of the New York 
Central cars. The remaining 30 cars assigned to the 
latter read are fitted with SKF roller bearings. The 
trucks have Miner roller-type side bearings. 

The truck brakes are the Unit cylinder clasp tvpe, 
with two 12-in. by 10-in. aluminum cylinders and auto- 
matic slack adjusters on each truck. The UC brake 
system installed on the cars gives a 90-per cent service 
and a 150-per cent emergency braking ratio. Provision 
is made for the future application of the high-speed fea- 
tures of the H. S. C. schedule. The air-brake equipment 
on the cars assigned to the Pennsylvania was furnished 
by the Westinghouse Air Brake Company, and on those 
assigned to the New York Central, by the New York 
Air Brake Company. 


Heating, Air Conditioning and Lighting 


The heating system in all of the cars is the Vapor 
Car Heating Company's system, with individual thermo- 
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The Pullman four-wheel 
triple-bolster truck 


static control of floor heat in each room, except in the 
roomettes where the heat is manually controlled. The 
radiator pipes are copper tubing with fin-type radiation. 
Air conditioning is provided by the Pullman direct me- 
chanical system. On the New York Central the instal- 
lation does not include the hold-over tank, which, how- 
ever, may be added at a later date. The hold-over tank 
is included on the Pennsylvania assigned cars. 

Power is supplied for the 32-volt electric system by 
Safety body-hung generators and lamp regulators of 
sufficient capacity to handle both the lighting and air- 
conditioning load. Batteries are Electric Storage Dattery 
Company's low-type mono-block assembly E.1.A.-25, of 
877 amp.-hr. capacity. The lamps were furnished by 
Luminator, Inc., and the Pullman-Standard Car Manu- 
facturing Company.  Semi-indirect lighting is employed 
in the lounge-observation cars, and in the barber shops 
of the bar-lounge cars is a special soffit lighting arrange- 
ment. Edge-lighted glass is used at the card sections 
of the lounges. 


Interior Decorations 


In interior color schemes and architectural and decora- 
tive treatment, as well as exterior finish, the new cars 
are unusually attractive. Henry Dreyfuss, industrial 
designer, was retained as a consultant by the New York 
Central, and Raymond Loewy, industrial designer, New 
York, by the Pennsylvania. The unique arrangements 
of facilities in the club and observation cars thus de- 
veloped for the two railroads, are indicated on the floor 
plans. 
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Combination Lever 


Service Failures 


Feauiccres of combination levers in the link motion of 
steam locomotives have not been unknown in the past. 
Improvements have, of course, been made to overcome 
the weaknesses, but occasional failures still occur, a con- 
sideration of some of which may be profitable. These 
levers are made in a great variety of designs, some of 
which are shown in Fig. 1. These are not necessarily 


intended to be typical, but in a general way they indicate 
the characteristics of such levers. 

Sometimes the best way to drive home a truth is to 
For this reason 


illustrate a rather exaggerated case. 


]—Various designs of 
combination levers 


Fig. 


Right Hand Lever 


I have selected the broken combination lever illustrated 
by Figs. 2, 3 and 4. This lever had several defects in 
its finish and it is quite apparent that it had been re- 
paired, one might almost say, in the backwoods, so 
crudely had the work been done. The face, that has 
been built up by welding, looks like a mangy cat. 

A side view of the lever is shown in Fig. 2. The 
portion that was poorly built up by welding, bad as it is, 
may be left out of consideration, for unfortunately there 
was a still weaker spot which caused the failure. This 
was the stamping of the letters and figures on the side 
of the lever. This might not have proved so disastrous 
had the stamping been lengthwise, but placing it cross- 
wise weakened the section so greatly that the part failed 
even before a fatigue crack could get started. Aside 
from the cause of the failure, a critical examination of 
the lower hole also shows that it was worn more at the 
top than at the bottom, indicating that there was a 
greater bearing pressure at the top. It would appear 
that the lever gradually pulled apart, much like a test 
piece, the steel stretching before failure. Another theory 
might be that because of the rough finish on the face a 
binding resulted, placing undue pressure on the lever 
and causing it to give way at the section which was 
weakened by the stamping. 
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Fracture— 


Incorrect 


By Fred H. Williams, 
M. Se. F. R. S. A. 


The opposite side of this lever is shown in Fig. 3. 
It will be noted that the surface connecting the body of 
the lever to the forked end was milled quite roughly. 
This is bad practice. 

Another view of this same combination lever is shown 


Grease Cup 


Left Hand Lever 


in Fig. 4. The finish here is somewhat better than in 
Fig. 3, although obviously a smoother finish is not so 
necessary on the thicker parts, which are subjected to 
less stress than the thinner section of the lever where 
the fracture took place. A sketch which will give a 
clearer idea of the design of the end of the lever is 
shown in Fig. 5. Since the finish between X and O is 
comparatively smooth, it is quite possible that the sec- 
tion from X to X, which is quite rough, may have been 
a later machining, indicating a possible reduction from 
the standard dimension of the section at the fracture. 
A failure of another combination lever that resulted 
from a fatigue crack is shown in Figs. 6 and 7. It will 
be noted from Fig. 6 that the finish was quite smooth 
to within a short distance of the fracture, when the good 
work stopped, and not only is the surface much rougher, 
but there are tool marks crosswise. The fracture started 
at the right in the deeper part of this crack. Matters 
were made worse by the fact that the lever had a boss on 
it similar to the one shown on the sketch in Fig. 1 and 
in Fig. 8. There seems no reason why a generous fillet 
could not be provided, but the corner was cut square. 
The fatigue crack started in the tool mark and pro- 
gressed through two-thirds of the section before final 
fracture. This would seem to indicate that the part 
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Fig. 2—Side view of a portion of a combination lever which failed 
in service; fracture at lower end. Figs. 3 and 4—Other views of frac- 
tured combination lever shown in Fig. 2. Fig. 6—Side view of a com- 
bination lever that failed because of tool marks. Fig. 7—Face of frac- 
ture on combination lever shown in Fig. 6. Figs. 8 and 9—lIllustrating 
how crack started on combination lever of same design as that shown 


in Figs. 6 and 7 


was operating properly and that with a good finish the 
crack would not have started and the failure would not 
have occurred. Fig. 7 shows the face of this fracture. 

An instance of this sort may cause friction between 
the designer and the shop man. The latter will insist 
that the drawing should be complete and quite definitely 
indicate the proper radii for the fillets or for rounding 
the corners. The designer, however, may argue that the 
shopman should take care of such details without having 


Fig. 5—Sketch of part of combination lever shown in Figs. 2, 3 and 4 


them specifically brought to his attention on the draw- 
ings. Unless there is a very clear understanding as to 
the standards of shop practice in this respect, the draw- 
ing room should in all cases see that these details are 
thoroughly covered and specified. This is now the stand- 
ard practice on our railway. 

In order to make the preceding failure of the combi- 
nation lever more clear, Figs. 8 and 9 are presented. 
These show views of a similarly designed lever which 
did not actually fail, but which was taken out of service 
because of being defective. It will be noted that there 
is a small crack where the section changes in Fig. 8. 
This weak spot could easily have been eliminated. In- 
stead of machining the lever crosswise and making a 
sharp change in section, a generous fillet could have been 
provided in the milling operation. Formal lines are all 
right in a garden, but are strangely out of place in the 
design of such a part, if long life is desired. In a side 
view of this same combination lever, Fig. 9, the cross 
tool marks are clearly shown and even the crack which 
had started is more or less visible. A good finish right 
down to the crucial spot, and then uncouth tool marks 
and a square corner present a pitiful picture of sloppy 
workmanship. Even a good design may be ruined by 
crosswise tool marks. Too great a factor of safety will 
be required to offset rough finish and tool marks. 
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Soo Line 4-8-4 
Type Locomotives 


(Continued from page 364) 
lubricated through the Alemite soft-grease fittings. West- 
inghouse mechanical lubricators are applied to the air 
compressors. 

The cab windows have double glass for clear vision. 
The windshields are shatterproof glass. Cab heat is 
provided by steam radiators. Cut-off control is guided 
by a back-pressure gage. Superheated steam is supplied 
to the air pumps and blower lines. 

The locomotives are equipped with Westinghouse No. 
SET brakes with two 8%-in. cross-compound compres- 
sors. These are placed on the front end of the bed 
casting. 


The Tender 


The tenders are built-up on General Steel Castings 
water-bottom underframes with open-hearth copper- 
bearing steel plates. They are fabricated largely by 
welding. 

The tender trucks are the Buckeye six-wheel type with 
33-in. Multi-Wear rolled-steel wheels and bronze jour- 
nal bearings. They are fitted with A. S. F. clasp brake 
rigging with a body-mounted brake cylinder. 

The engine and tender connections consist of the Unit 
Safety drawbar, the Franklin type E2 radial buffer, and 
Barco flexible connections for steam and air. The Miner 
A78-XB draft gear is applied at the rear of the tender. 
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PREVENTABLE BLACK SMOKE REPRESENTS A 


LOSS OF AT LEAST 10 PER CENT. 
THE FOLLOWING PRACTICES WILL HOLD THE ESCAPING CARBON UNTIL 
IT CAN BE COMPLETELY BURNED 

1.—SINGLE SCOOP METHOD OF FIRING. ON STOKER FIRED ENGINES 
RUN THE STOKER AT A UNIFORM MINIMUM SPEED. 

2.—ALLOW FIRST SCOOP OF COAL TO IGNITE BEFORE ANOTHER IS 
PUT INTO FIREBOX. 

3.—MAINTAIN LIGHT LEVEL FIRE. STARVE THE FIRE AS MUCH AS 
POSSIBLE UNDER ALL CONDITIONS. 

4.—KEEP FIREBOX TEMPERATURE HIGH. 

5.—PLAN FIRE CONDITIONS MANY MILES BEFORE ARRIVING AT STA- 
TION AND AVOID PUTTING COAL INTO FIREBOX AT STATION. 

6.—PLAN WATER LEVEL. GOOD PUMPING IS A MAJOR FACTOR IN 
GOOD FIRING. 

7.—DO NOT ALLOW A BANK TO ACCUMULATE IN ANY PART OF THE 
FIREBOX. A BANK REDUCES GRATE AREA, INCREASES RATE OF 
COMBUSTION, AND REQUIRES FORCING THE FIRE. 

8.—ENGINES LEAVING TERMINALS SHOULD HAVE FIRES IN PROPER 
CONDITION TO DO EXPECTED WORK. 


9.—ADD JUST ENOUGH COAL TO ABSORB AVAILABLE OXYGEN (AIR). 
THERE IS A DEFINITE RATIO BETWEEN OXYGEN AND COAL— 
WHEN MORE COAL IS ADDED MORE AIR IS REQUIRED TO COM- 
BINE WITH IT IN ORDER TO MAINTAIN SMOKELESS COMBUSTION. 


10.—KEEP FIREMAN POSTED AS TO POSSIBLE SHUT-OFFS. 
11.—KEEP FLUES CLEAN AND FRONT ENDS TIGHT. 
12.—KEEP POWER REVERSE FROM CREEPING. 

13.—KEEP VALVE AND CYLINDER PACKING TIGHT. 


14.—MAINTAIN GRATE RIGGING SO THAT GRATES OPERATE FREELY, 
BUT ARE WELL FITTED AND WITHOUT HOLES. 


15.—KEEP VALVES SQUARE. 
16.—AVOID STOPPING TRAINS UNNECESSARILY. 


Fuel bulletin recently issued by the Railway Fuel & Traveling 
Engineers’ Association 
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EDITORIALS 


Mechanieal Associations 
Hold Active Meetings 


The Car Department Officers’ Association, The Rail- 
way Fuel and Traveling Engineers’ Association, and the 
Master Boiler Makers’ Association are convening at the 
Hotel Sherman in Chicago on September 27 and 28 for 
a full program of papers and committee reports, while the 
officers and executive committee members of the Inter- 
national Railway General Foremen’s Association are 
meeting to plan the program for a convention next year. 
The determination of these associations to meet this 
year is evidence of the seriousness with which they 
view their part in helping to solve the difficulties which 
seem to be closing around the railroads from every di- 
For while the need to curtail expenses at 
every point creates pressure from many sources to 
cancel meetings, the officers and members of these or- 
ganizations of mechanical-department supervisors know 
that it is at just such times as these that their meetings 
may have the greatest value to the railroads. 

More so than ever do these associations need the 
encouragement of railway executive officers, encourage- 
ment free from official domination or censorship to 
proceed with ways and means to improve the effective- 
ness of their work. When one listens to the papers and 
reports with the earnest discussion which follows from 
the men directly responsible for the actual performance 
of motive power and rolling stock, he must be convinced 


rection. 


of their devotion to their work and the sincerity of their® 


purpose to improve themselves and to help others 
through the exchange of information relative to their 
work, the benefits of which accrue to the advantage of 
the railroads they serve. No railway officer or organi- 
zation need have concern regarding the attitude of the 
mechanical associations toward their work; these asso- 
ciations know their problems and strive to solve them 
without conflicting with the problems or programs of 
others. A complete understanding of these facts by 
executive officers will do much to allay the concern 
which the supervisors’ associations have felt existed on 
the part of railway executive officers and other organi- 
zations regarding their present and future activities. 

At least some of the expense of holding the mechanical 
association conventions is met by the railroads, and in 
these trying days when the saving of money is the dom- 
inant cry, many officers are averse to sending their 
supervisors to meetings from which no immediate re- 
turns can be computed in dollars and cents. However, 
whatever expense is incurred, it is a cheap price to pay 
for the educational results secured, the suggestions 
supervisors receive for new ways of exercising in- 
genuity and the inspiration which sends them back to 
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the job with renewed courage and determination to sur- 
mount the never-ending obstacles with which thev are 
confronted. The support of executive officers who 
possess the insight to trace improvements in the func- 
tioning of their organizations to the successful operation 
of these associations is sorely needed to combat the 
many obstacles placed before those responsible for their 
continued existence. Not the least of these obstacles is 
the inability of some executives to sense the worth of 
intangibles, which are often of incalculable value in 
the success of an operating organization. 


Savings Made in 

Modern Flue Shops 

Today in many shops is to be found much antiquated 
equipment for the handling. cleaning, saíe-ending and 
cutting of flues which increases the time for repairs and 
holds shop maintenance costs at a high level. Much oi 
such equipment undoubtedly performs satisfactory work 
and is continued in service for this reason or because 
of the lack of money to purchase new equipment. With 
modern flue-shop equipment, flues and tubes are moved 
from one machine to another rapidly and efficiently with 
a minimum of manual handling. For example. there 
are available tables or racks on which several sets of 
flues can be loaded and rolled through the length of 
the flue shop from one machine to another. High-speed 
friction saws for cutting off flues and tubes can be sup- 
plied and located near such a table. Also, adjacent to 
the flue table or racks can be placed power-driven rolls 
for pulling flues and tubes through scale-cracking ma- 
chines at rates of 14 ft. per min. for a 514-in. tube to 
22 ft. per min. for a 2-in. tube. After this operation, 
the flues can be replaced on the tables and moved to 
the electric resistance welder where safe ends are ap- 
plied. A recent innovation on the resistance welder is 
an air blast which blows slag from the tube interior dur- 
ing the flash period, thus preventing the formation or 
a ridge on the inside which is the obstacle to the inser- 
tion of superheater units. 

A shop laid out with such modern equipment can 
effectively handle between 8,000 and 12,000 flues per 
month with a minimum of men. When one visits a 
flue shop where he sees modern equipment of the type 
mentioned in use and then visits another shop where 
older types of flue repairing equipment are installed. 
he wonders why the latter shop does not take advantage 
of modern developments to reduce flue repair costs. In 
some cases savings can be made by retiring pneumatic 
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swedges in favor of electric resistance welders. Lay- 
outs of shops can be changed to reduce handling of flues 
and tubes and expedite their movement through the 
shop. 

Most flue shops are laid out to obtain progressive 
movement forward of the flues from the time they are 
removed from the boiler until they are ready for in- 
stallation. Not all shops, however, effect such move- 
ment to the best advantage because of the peculiarities 
of older types of flue-repairing equipment. Undoubt- 
edly, the installation of modern equipment entails, in 
some instances, a new shop layout and probably slightly 
enlarged floor area. This may or may not be the case, 
depending upon local conditions and existing premises. 
Whatever changes are necessitated in shop layout for 
the installation of modern equipment would, however, 
be justified by the reduction of flue-repair costs unless 
the load factor is too small to utilize a reasonable part 
of the capacity of the new equipment. 


Increase the Efficiency 
Of Material Handling 


When a process or appliance becomes absolutely essen- 
tial to the successful operation of a shop, one often 
finds it being used indiscriminately to the detriment of 
shop efficiency. Not infrequently do we find such a 
situation existing in regard to mobile material-handling 
equipment, such as power trucks, cranes and tractors. 
In the use of such equipment, great savings can be 
made by avoiding duplicate handlings. In this re- 
spect, pallet- and fork-type hand and power trucks. 
motorcycles, light automobiles, and special trailers and 
skids have great possibilities for moving material and 
parts both ways in intershop, interstation and line ship- 
ments. 

A check made recently on one railroad showed that, 
by careful ordering, by careful shipping, and by pro- 
viding proper equipment, handling can be reduced from 
about 15 per cent to approximately 7 per cent, while the 
speed of handling can be increased from 3 to 6 m. p. h. 
Where material is to be shipped to one point and re- 
shipped to another point within a short period, material 
should not be removed from skids or platforms but 
rather storage space should be provided in storehouses 
and yards for material on skids or trailers in transit. 
Such practice will avoid much rehandling expense. 

The efficiency of material handling can be improved 
by increasing the speed of handling, especially by in- 
creasing the speed of mobile units. The trend in the 
design of trucks, cranes and tractors is not only towards 
increased travel speeds, but also towards increased 
hoisting, lowering and slewing speeds where these are 
functions of the equipment in question. 

Roadways are essential to the economical and speedy 
handling of material. Well-designed concrete roadways 
in yards, shops and enginehouses, as well as those inter- 
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connecting these places and the storehouses, play an 
effective part in reducing handling expense. Not to be 
overlooked in this respect are clear areaways in the 
shops, yards and storehouses. 

The last report on material handling by the Pur- 
chases and Stores Division of the A. A. R. pointed 
out that efficiency of material handling can be increased 
by ordering material in carload lots, by moving car- 
loads directly to the points where they are needed, by 
the use of open equipment, by the use of separators or 
bundles to assist in unloading at destination, and by the 
use of standard packages. Thought should be given, 
when preparing purchase orders, to the necessary re- 
handling required when redistributing material to other 
points on the railroad, and making such orders in a 
way that will require a minimum of handling of small 
shipments through main storehouses and freight houses. 
In this respect, auto trucks and motorcycles can be used 
advantageously in interplant and interstation movements 
for small lots of materials, thus saving switching and 
delays. 

In intershop shipping of material, one finds the great- 
est savings made where definite schedules of material- 
handling equipment are maintained. If orders are 
placed in storehouses for handling at definite times, 
equipment for handling the orders can be used to ca- 
pacity, rather than used inefficiently by making a 
number of miscellaneous trips from storehouses to 
points of use. Some of this miscellaneous handling 
cannot be avoided, of course, but many shops have found 
that it can be reduced materially when careful study 
is made of the material-handling problem. 


What Will 
Be Gained? 


On this page a month ago a question was raised as to 
whether wage rates alone were the issue in the present 
wage controversy between the railway managements, on 
the one hand, and the Railway Labor Executives’ As- 
sociation and the Brotherhood of Railway Trainmen, 
on the other. It was suggested that actions of the labor 
executives throughout the various stages of the negotia- 
tions following the proposal of the railroads to reduce 
wages have better served the purpose of the European 
left-wing philosophy, which preaches the class struggle 
and the destruction of private ownership of all instru- 
mentalities of production, than of the salvation of rail- 
way transportation under private ownership. A recent 
development adds weight to the suspicion that the ob- 
jectives of the labor executives have not been fully 
stated. 
On September 20 President Roosevelt appointed a 
committee of three labor-union representatives and three 
railway executives who were asked to study and offer 
recommendations for a solution of the general railroad 
problem, of which the wage-reduction proposal of the 
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railroad is regarded by the President as but one aspect. 
The committee was expected to report within about a 
month. Following its meeting on September 21 a state- 
ment issued on behalf of the committee indicated that 
"the time of the labor executives will be so fully occu- 
pied during most of October" that the next meeting of 
the committee had been postponed to a date later to 
be fixed. "Thus, the labor executives have maintained 
their attitude, already evident, of “After us the deluge,” 
so far as the general welfare of the industry which sup- 
ports them is concerned. 

If this continued course of non-cooperation ultimately 
succeeds in preventing a solution of the railroad problem 
under private ownership, thus forcing management and 
operation into some form of political control, no doubt 
the next step will be political pressure to dominate the 
management oí the railroads for the benefit of the labor 
organizations at the expense of the public. It may, 
furthermore, be inferred that the brotherhoods who 
occupy a strategic position because of their immediate 
connection with the movement of trains will be no 
more sensitive to the interests of maintenance and other 
employees more remotelv connected with the movement 
of trains than they have been in the past. Some of the 
brotherhood officers are still talking in defense of hours 
paid for but not worked, which account for more than 
one-sixth of the total compensation of the train-service 
employees as a whole, for more than one-third in the 
case of road passenger conductors, and for nearly onc- 
third in the case of road passenger enginemen, which 
they get at the expense of employees in other depart- 
ments. 

All railway employees should give careful weight to 
the fact that the railways no longer have a monopoly on 
transportation; that any apparently successíul attempt 
to hold up the public again, such, for instance, as that 
of the brotherhoods in the fall of 1916, will result in 
the drying up of traffic and the ultimate disappearance 
of jobs. Further victories at the expense of the public 
will prove worse than empty. 


Safety and 
Good Tools 


The relation of good tools to safe operation in railway 
shops and engine terminals is well known but may 
sometimes be overlooked. It is, accordingly. a pleas- 
ure to note the emphasis given this subject in an ad- 
dress delivered at the September 12 meeting of the 
Car Foremen's Association of Chicago, by P. F. Buckle, 
superintendent of safety, Chicago, Burlington & Quincy. 
Quoting directly, Mr. Buckle said, “This enthusiasm 
has led you to create more and more labor-saving de- 
vices which are ingenious in the results they obtain, 
and whenever you lighten the labor of a worker you 
lessen hazard exposure." 

In discussion following the address, M. E. Fitz- 
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gerald, past president of the association, and master 
car builder of the Chicago & Eastern Illinois, made the 
same point, namely, that one of the most effective 
means of reducing accidents is by the use of labor- 
saving devices such as power-operated jacks, saws, 
hammers, clamps and special tools of all sorts, which 
save manual labor. This avoids over-tiring men and, 
as a result, they are more likely to be alert, and quick 
and always ready to avoid danger under any circum- 
stances which may arise. 

Obviously all tools, whether hand or power-operated 
must be kept in good working condition or innumerable 
potential hazards will exist. Properly dressed chisels, 
sound -hammer handles, well-guarded circular saws and 
other tools do much to improve safety records in any 
man’s shop. One word of caution may perhaps not be 
amiss as regards the many air-cylinder operated devices 
which are so popular as to be found in almost every 
shop and designed for performing almost every con- 
ccivable kind of an operation. For pressing and form- 
ing work, the resistance to movement of the air piston 
may build up to a certain point and then give way, caus- 
ing the piston to jump forward unexpectedly and catch 
an unwary hand in the mechanism. Then again, total 
pressures of great magnitude may be developed in large 
air cylinders and "rule of thumb" shop men, without 
a full appreciation of the pressures involved, are likely 
to build a device with some undersize part which will 
fail in service and possibly cause an accident. 

Suitable guards for these air-cylinder operated devices 
are also especially essential, as for example, in the case 
of the very neat and efficient pipe vise installed in one 
shop and used for some time before it was discovered 
that the downward-operating piston push rod came 
within 34 in. of the floor at the end of the bench where 
some unoffending foot or toe was almost sure to get in 
the way in due course of time. The installation of a 
simple sheet-metal guard at this point unquestionably 
prevented a painful accident. 

Eternal vigilance is the price of satisfactory records 
in all branches of safety work and nowhere is this more 
true than as relates to the provision of an adequate 
supply of labor-saving tools which are always kept in 
condition for safe and efficient use. 


New Books 


FaiLvRES or Locomotive Parts. By Fred H. Wil- 
liams, M.Sc., F. R. S. A., 71 Cornwall avenue, Town 
of Mount Royal, P. Q., Canada. 35 pages. Price, 
imitation leather binding, $5; paper cover, $4, plus 
duty. 

Mr. Williams has reprinted in loose-leaf binder form 

his series of articles on the Failures of Locomotive 

Parts and How to Prevent Them which were run in 

issues of the Railway Mechanical Engineer from May, 

1936, to March, 1937. The series deals primarily with 

failures of side and main rods, tires, wheels and axles. 
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Gleanings from 


The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 


the course of a month. Here are a few that 
have strayed in during recent weeks. 


Piece-Work and Apprentice Training 


While I have little against piece-work in general, I feel that 
it 1s one of the major factors in poor apprentice training. Most 
mechanics think only of the coming pay check, and thus tell the 
apprentice what to do to expedite the job in hand, rather than 
why the job is done in a certain way and giving the apprentice 
the complete story of the job. Many apprentices encourage this 
attitude, since regular apprentices share in the piece-work earn- 
ings. Graduates from this type of apprentice course are very 
poorly fitted to do a high-class job on any equipment, much less 
that being built today. 


Blinders on Shop Supervisors 


The supervision on a railroad for the most part have to work 
such hours that they lose contact with what is actually going 
on in the world at large. It is natural; men in the shops work 
six full days a week and never see even the town in which they 
live, save at night. Seldom are they ever sent out on inspection 
trips. If any such traveling is done, it is by men from the 
office, who are not intimately acquainted with the subject upon 
which they are working, often not even with the fundamentals; 
and after all, we have the fundamentals, it is the fine points 
that need research. The attitude that the shop men aren't quali- 
fied for such seems to come from a superiority complex, that 
of the white collar man against the man who works, and enjoys 
it. The result is that your average supervision under suppres- 
sion. assumes the attitude: “The print calls for it, I'll only be 
reprimanded if I do this as logic would dictate.” Not those 
words, you can bet, but to that effect. And no average man 
likes to do bad work, but when forced to, does, and hates to do 
it. I've seen it over and over again. This comes from lack 
of co-ordination and misunderstanding. 


Photo by Edward Bolsetzian 
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the Editor’s Mail 


Pertinent Questions 


Is there any association related to the railroad mechanical 
department that studies and reports on problems of dealing with 
the human element in the shop and enginehouses? As a fore- 
man 1 am coming to the conclusion that that is the most im- 
portant part of my job, and yet I have never had any particular 
coaching as to the best ways of dealing with the workers under 
me. Would it be worth while to try to attend a foreman's club 
in an industrial town near here? It will be difficult for me to 
make the trip, but I imagine we may have much in common, 
particularly since I notice that many of their programs are 
concerned with human relations problems. 


Why Worry? 


One often runs into the attitude of "What do you care as 
long as they keep on paying you?" The best answer that I 
know to that is that for most of us railroading has a real fasci- 
nation and we intend to stay in it as long as we can. Present 
training policies, or rather, the lack of them, are harming our 
future capacity and earning power and perhaps damaging the 
railroads themselves. I realize, of course, that the really ambi- 
tious and energetic young man will usually get ahead in spite 
of things, but perhaps it is because I am not so ambitious or 
energetic that I am blowing off steam tonight! The average 
fellow ought to have a better chance, for the benefit of all 
concerned. 


Special Apprentices in Overalls 


I also believe that specials should be given greater opportunity 
to get into overalls and do some of the actual work. In addi- 
tion to getting some very valuable practical experience, one 
gets a very good insight into the problems and methods of think- 
ing of the average workman. The usual college man is apt 
to be rather "superior" and above menial labor, but such ex- 
perience is a very real help to a conscientious man. If one is 
going to be in charge of a group of men, he must be able to 
understand them and hold their respect—and know a lot about 
their jobs also. I feel very grateful for such experience as I 
have had along this line. 


Boston & Albany No. 576 pulling 

the Ohio State Limited at about 

65 m.p.h. past Oak Street Station. 

Engine 1053 of the way freight is 

in the hole. S. S. Pan film 1/100 
second, F 6.3 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


The Welder’s Viewpoint 
On Coated Rods 


By A. L. Havens* 


It is an accepted fact that the innovation of shielded-are 
electrodes, or coated rods as they are more commonly 
called, has brought arc welding to the front by leaps 
and bounds, and while bare rods still have a place in 
railroad welding they fall far short where strength 1s 
imperative. Also, a weld made with coated-rod will 
machine as free from imperfections as the parent metal. 
It is needless to compare at length these two types of 
welding rods, since it is known generally that coated-rod 
welds, when properly made, are from 20,000 to 40,000 Ib. 
per sq. in. stronger than the same weld made with bare 
rod. 

This in itself should be enough to convince anyone on 
the advisability of using coated rods. However, speed 
must also be considered. For example, consider the ac- 
cepted practice in a certain railroad shop were lateral 
wear on crosshead guides was built up with 3% ¢-in. bare 
rod. The average time on one of these guides, generally 
worn about 3 in., was 20 hr. After experimenting with 
several different sizes of coated rod, it was found that 
by using 54 6-in. rod these same guides could be built 
up in about 6 hr., a neat saving in both time and money. 
Since using coated rods, complaints are no longer heard 
from machine operators who plane the guides. 

A good example of the popularity of coated electrodes 
is found in the increased amount of this type of rod used 
on a small New England railroad. In 1934, this road 
purchased 150 Ib. of coated rods while in 1937 they 
used nearly 4,000 Ib. One reason for the increased use 
of this rod is due, no doubt, to the fabrication of several 
locomotive parts that were previously purchased as cast- 
ings. Petticoat pipes, pilot-braces, smoke stacks and 
many other locomotive parts are now cut out in the 
boiler shop and welded. 

It is often necessary for the railroad welder to pre- 
pare and weld fractured parts under tremendous strain 
in places or positions which make it practically impos- 
sible to secure the necessary expansion. This is another 
spot where coated rod comes to the rescue. Broken driv- 
ing-wheel hubs and locomotive frames are probably the 
most important. Perhaps these repair jobs aren't always 
successful, but sometimes it is imperative to keep a 
locomotive in service for a few weeks, especially on a 
small road. "There is no excuse for failures with coated 
rod on frames if the operator will observe certain rules 
and regulations. He should be sure all slag and oxide 
are removed from the scarf by chipping the vee bright, 
and as the welding progresses the slag should be removed 
from each successive layer. If it has been impossible to 
secure any expansion, caution should be exercised to 
avoid over-heating; it is better to take a little longer 
and have a successful weld than to rush through it and 
have it break. After completing the weld, it is a good 
plan to reheat or stress-relieve the area welded; this is 


* Lead Welder, Rutland, Rutland, Vt. 
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generally done by building a small fire-brick or block- 
asbestos furnace around the weld and heating to a dull 
red with a blow-torch. 

Broken driving-wheel hubs present a different prob- 
lem. The best procedure is to remove the wheel from 
the axle, but sometimes time limitations make it neces- 
sary to cut out the break and complete the weld without 
removing the wheel. Without coated rods this latter 
method would be out of the question, since a bare-rod 
weld would most certainly break. A weld such as this 
was completed by the author, which has been in con- 
tinuous service for 30 months. This repair was made 


Welded pilot made from scrap boiler flues and angle iron 


in the enginehouse without removing any parts whatso- 
ever and the locomotive never missed a trip. The 
welder who had this job started burning it out at 3 p. m., 
cutting as much of the crack away as he dared. After- 
wards he chipped the vee bright with an air hammer 
and started the weld, which was completed at 9 p. m., 
using 41 lb. of %o-in. and 34g-in. coated rod. 

Many cast-steel frame braces and brake-post brackets 
seem to have a faculty of cracking and breaking. Al- 
though the welding of these parts was once a more or 
less everyday job for the enginehouse welder, thev are 
now welded once and that is all. Sometimes it is neces- 
sary to cut away large portions that have been previously 
welded by other methods, and where this is done the 
metal that is cut away is replaced with pieces of boiler- 
plate and the whole assembly welded with coated rod. 

It is impossible to place too much stress on the fabri- 
cation of locomotive parts by welding with the shielded 
arc. One of these, of no little importance, is the pilot. 
In our shop these are made entirely by the welders from 
scrap boiler flues and angle iron, these pilots are made 
to standard specifications and are interchangeable on all 
locomotives. They are very simple to make; one welder 
working alone will complete two in 20 hr. 

Another item of importance is the smoke stack and the 
smoke-stack extension. One railroad at least now makes 
these two parts entirely of boiler plate. This creates a 
considerable saving and makes another job for the 
welders. It has been an accepted fact that the cast-iron 
parts would wear much longer than steel for stacks and 
extensions ; however, the author has found this not to be 
exactly true for the steel parts have been found to wear 
equally well. 

Everyone is probably familiar with the practice of 
building up worn locomotive and car knuckles, which 
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has always been a more or less rainy-day job in the rail- 
road shop. Some knuckles lack 14 in. of being up to 
gage while others require only 14-in. deposit of metal. 
Some roads make a practice of applying small plates of 
the proper thickness to these worn spots but this has not 
always proved satisfactory, as the plates soon fall off 
and leave the knuckle as bad as ever. Different methods 
of rebuilding these knuckles have been tried in our shop, 
all of them being fairly successful. As cost is the pri- 
mary factor in this application, the management has al- 
ways worked toward lowering the expense of welding 
knuckles, and, with the introduction of coated rod on this 
job, a substantial saving has been made, the cost of 
welding each one being but a few cents each. 
Rebuilding stoker elevator and conveyor screws makes 
an ideal application for shielded-arc welding. These 
parts when new are expensive, so while it takes quite 


some time to rebuild one back to standard size there is - 


still a saving of nearly 50 per cent of the purchase price. 
As a rule, the flight of the screw is all that is worn on 
the elevator; the diameter is generally worn at least 34 


Stoker conveyor screw reclaimed by welding with coated rods 


in. and the thickness of the flight is sometimes less than 
an ¥% in. An easy way to handle this job, is to first turn 
the screw in a lathe to 114 in. under the finished size, 
which machining will cut away the very thin outer edge 
and make room for a strip of metal 5$ in. square along 
the full length of the flight. The operator then places 
the screw on horses about the height of a work bench 
and heats and bends the square strip a few inches at a 
time; afterwards he tacks it in position. This will take 
perhaps a couple of hours. The screw is then stood on 
end so that the welder can complete the welding in a 
down-hand position. The amount of rod used and the 
time it takes to finish the job vary with the amount of 
wear, the average time being somewhere in the neigh- 
borhood of 18 hr. per screw. 

The conveyor screw presents an entirely different prob- 
lem, the most wear coming in the crusher zone, both on 
the hub and the flight. The welding of this job is sim- 
ilar to that described for the elevator screw. 


Welding Driving Boxes 


Most railroads in the East met with no little disap- 
pointment when the bronzing of driving boxes was first 
attempted. Poured bronze liners have always given 
trouble; they either wear too fast or break and fall from 
the box. Bronzing these boxes with the torch was ex- 
pected to cure these troubles, but although the welded 
liners did not fall off they did not give satisfactory wear. 
The shop where the author is employed gave the matter 
considerable thought before attempting to braze driving 
boxes. The method finally approved has proven highly 
satisfactory and is now a standard practice. Following 
is a brief sketch of the procedure: 

The box is first cleaned thoroughly, then the groove, 
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Left: Driving-box face welded with coated rods to act as a base for the 
bronze liner—Right: The box after brazing on the bronze liner 


originally machined to hold the poured liner, is filled to 
the top by arc welding, using 3-in. coated rod. Nu- 
merous other methods have been tried, such as filling 
these grooves with small pieces of plate and welding 
them with bare rod or making a plate to fill the entire 
groove and welding it in place; however, filling the box 
solid with coated-rod welding has proved to be entirely 
satisfactory. After the box is built up to its proper 
height, the surface is thoroughly ground to remove all 
scale and flux. Then a piece of %g¢-in. by L4-in. soft 
steel is bent and tacked to the top outside edge to act as 
a dam for the bronze when it is applied. It is believed 
that the successful performance of these boxes is due to 
the solid base, made by the shielded-arc electrode. 

The foregoing are just a few of the applications of 
coated-rod welding. Every day new opportunities arise 
where it can be used to better advantage than other 
methods. Some of them include driving-wheel felloes 
and spokes, pedestal caps, car side frames and bolsters. 

In conclusion mention should be made of the use of 
coated rods on vertical welds with which numerous oper- 
ators have considerable trouble. It can be overcome 
with a little practice and the proper procedure. Striking 
the arc at the bottom of the vee, the operator should 
move the rod up as rapidly as possible, taking care not 
to oscillate the bead more than one and a half times the 
diameter of the rod as the flux becomes fluid. As the 
molten metal is about to run back down the vee, the rod 
should be moved quickly up and away from the molten 
flux but the arc should not be broken, because the puddle 
will solidify while it is still red. After the bead is com- 
pleted the welder should then come back and start weld- 
ing again. This same procedure is followed up the en- 
tire weld, using the same method for each successive 
bead until the vee is full. 


Air Reservoir 
Cleaning Machine 


The use of the reservoir cleaning machine, illustrated, 
has greatly reduced the possibility of any oil, dirt or rust 
accumulating in reservoirs and being carried back to 
brake system. Simple in construction and operation, this 
machine permits the thorough cleaning of reservoirs and, 
if desired, the spraying of the inside with paint. 
Reservoirs found by inspection to require cleaning are 
moved to the boiler shop where this machine is located ; 
a solution of soda ash is prepared ; and if, upon inspection 
it is thought necessary, several short lengths of %4-in. 
(Continued on page 389) 
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NEVER TOO LATE 
IO ACEN D i a Ge 


by Walt Wyre 


T nixcs had not been going well for several weeks in 
the S. P. & W. roundhouse at Plainville. H. H. Carter, 
master mechanic of the Plains Division, was beginning 
to be worried. It wasn’t any one thing wrong that the 
master mechanic could lay his hands on, but a flock of 
little troubles, the kind that individually seem too unim- 
portant to notice, but taken all together can cause more 
annoyance than sand fleas on a bathing beach. Five- and 
ten-minute delays getting locomotives out on the lead, a 
little more overtime than seemed warranted... . 

The men in the shop didn’t seem interested in the 
work. Carter sensed rather than saw the latter. All of 
it added up one thing. If the condition continued to 
grow, as it would unless checked, the mechanical depart- 
ment of the Plains Division was heading for trouble. 

Carter sat in his office and doodled as he pondered. 
Doodling is doing something in an abstracted manner 
while the mind is too busy on something else to notice. 
Carter’s pet form of doodling is drawing triangles of 
various shapes and sizes. He covered all the blank paper 
on his desk with triangles, then reached for the phone 
and rang the roundhouse office. “Tell Evans to come to 
my office," the master mechanic said. 

While waiting for the roundhouse foreman, Carter 
picked up a magazine devoted to railway mechanical 
departments and began thumbing through. By chance 
he opened the magazine at the editorial page: 

"Every mechanical foreman that possibly can should 
attend the forthcoming organization meeting. Ex- 
change of ideas, learning methods of other men and 
railroads and seeing the latest developments in equip- 
ment and machines are not the only benefits to be de- 
rived from attending such mectings—" 

The master mechanic drew triangles on the margin of 
the magazine as he read the editorial. 

"Want to see me, Mr. Carter?" Evans asked a few 
minutes later. 

"Yes, sit down, Jim." The master mechanic indi- 
cated a chair across the desk. “You’ve been roundhouse 
foreman here quite a while,” Carter began. 

Evans fidgeted nervously. “Yes, I’ve been on the job 
a good many years—maybe too many.” 

“Ever been to a convention?” the master mechanic 
interrupted somewhat abruptly. 

“No, been too busy. I was elected delegate to attend 
a Lions’ convention once—that was in 1928 when we got 
the 5000’s—and I didn’t go.” 

“How’s the overtime showing up for the month.” 
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Evans gulped so hard he almost swallowed his chew oi 
"horseshoe." Somebody in the room was screwy. He 
pinched himself to see if he was awake. “Well, er—" 

“Not so good," Carter finished, "and engine perform- 
ance is not so good either. I think it's about time you 
went to a convention." 

Evans blinked and pinched himself again, harder than 
before. Someone should call the nut-wagon before Car- 
ter became violent, or maybe it was the other way 'round. 
At any rate at least half of the people in the room needed 
a quiet room with cushioned walls. Mrs. Evans had 
been telling him that job was going to drive him crazy 
if he didn’t quit worrying about it. But he didn't feel 
any crazier than usual. Maybe it was the master me- 
chanic after all. He had lots of worries too. Evans 
decided to humor him. f 

“Yes, everybody should go to a convention occasion- 
ally. I've been planning to attend one when I can find 
time." 

Carter laughed uproariously. “If I didn't know you 
so well, Jim, I'd think you were trying to kid me. And 
I don't blame you much for thinking me crazy. Here. 
read this." The master mechanic pushed the magazine 
across the table and pointed to the editorial. 
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"What do you think of it?" Carter asked when Jim 
had finished. 

“Well, those meetings are all right I guess for people 
that have time to attend them. If conditions in the shop 
weren't so bad I'd kinda like to go." 

“That’s just the reason I think perhaps it would be a 
good idea for you to go. I’ve been trying to figure out 
just what's wrong in the shops and I've just about 
reached the conclusion that the trouble lies with you." 

Evans winced. “Well, I must admit things haven't 
been going as well as they should, but I've been try- 
ing—" 

"Maybe you've been trying too hard, and it's getting 
on your nerves. When a foreman gets jumpy, it has a 
bad effect on the men. They get nervous too." Carter 
smiled and Evans felt better. 

"And you would like for me to attend the mechanical 
department foremen's meeting ?" 

"Just a suggestion." The master mechanic smiled 
again. “Why not take the wife along? There's always 
some kind of entertainment for the ladies." 

"If you think the shop can get along," Jim said. 

"Sure, we'll get along somehow. Better take out to- 
morrow at noon—and forget the shops at Plainville until 
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Jim doesn't know yet how he negotiated 
the miles of carpet between his seat 
and the platform, but he made it 


you get back." The master mechanic picked up a letter 
when Evans started to thank him. 

When Evans went back to the roundhouse he was 
whistling softly to himself. His whistle hadn't been used 
much lately and sounded slightly off key, but he didn't 
mind. The sound of Evans’ whistle was drowned by 
locomotive blowers and other noises when he entered the 
roundhouse, but it didn't drown the look of good humor 
on his face as he walked through the house whistling 
with his mouth and smiling with his eyes. 

Everyone in the roundhouse was working when the 
foreman went through, or, to be more exact, everyone 
was putting in time and going through the motions of 
working. A machinist was fitting a knuckle pin bushing 
with the enthusiasm of a small boy washing his neck. 
The nut-splitter’s helper was leaning indolently on a 
buggy bar. When the two men saw Evans. they 
straightened up like convicts when the guard comes near. 
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“Well, how's it going?" Evans requested cheerfully. 

“Fine, Mr. Evans,” the mechanic smiled. 

Before the foreman was out of sight the machinist and 
helper were working, not like convicts serving a sentence, 
but like the skilled men they were and proud of it. 
Neither they nor the foreman realized that any change 
had taken place, but five o’clock came quicker and more 
work was done. 

It was the same way all through the roundhouse. 
Motivated by the same invisible force, everyone worked 
more cheerfully, and there was no overtime that day. 

“How would you like to go to a convention?” Evans 
asked his wife that evening. 

“Me—go to a convention! What kind and where?” 

"It's a mechanical foreman's meeting," Evans ex- 
plained. "I'm going and thought maybe you'd like to 
go along." 

"Jim Evans, are you crazy? Starting to go to conven- 
tions at your age! You know all they do at conventions 
is get drunk and raise Cain in general. Humph! You 
must be getting in your second childhood. Sit down and 
eat your supper before it gets cold. You'd look good 
with a dunce cap on and blowing a paper whistle!" Mrs. 
Evans snorted again. 

“Not getting old, are you, Mom?” 

"Of course I'm not getting old and don't call me 
Mom! If you're bound to start acting foolish I'll go with 
you." Mrs. Evans didn't succeed in her attempt to act 
peeved. 


WHEN Evans and his wife reached the city, Jim was 
just a little troubled about where to go and what to do 
when he got there. The first thing was to get a room. 
Beyond that his ideas were somewhat hazy. Like most 
other people, he didn't want to appear either ignorant or 
foolish, as he was afraid he would if he started asking 
questions. 

- The two stood in the huge waiting-room of the central 
station when some one slapped Evans so hard on the 
back he almost dropped the bag he was carrying. 

“Why, if it ain't Jim Evans! You old son-of-a-gun !" 

Evans dropped the bag and grabbed the proffered 
hand. “Why, Charley Drake! Where in the—I mean 
where have you been keeping yourself! I haven't seen 
you in twenty years.” Evans was so tickled he didn’t 
think to introduce his wife until she pinched him on 
the arm. 

“Oh, yeah, excuse me, meet the wife. Charley and I 
worked together twenty years ago on the MOP.” 

“Well, I was on my way to the hotel. Where are you 
stopping ?" 

Evans confessed they hadn’t decided, but guessed the 
one where Charley was staying and where the meetings 
were to be held was good as any. 

“O.K., let's go," Drake said. “The Missus is waiting 
for me. When I first started attending these meetings 
she wouldn't come with me. Three years ago I made 
the mistake of persuading her to come along and now 
I can't get her to stay away." 

Jim and his wife were both relieved. He would have 
someone that knew the way to steer him and Mrs. Evans 
wouldn't have to sit around the hotel alone. 

It was 3:30 in the afternoon when Evans and his wife 
reached the city and a little after four when they reached 
the hotel with Charley Drake. 

“Do you have any plans for this evening?" Drake 
asked when they arrived at the hotel. 

“No-o,” Evans said, “thought maybe we might go to a 
show or something." 

“What you say we have dinner together. Mrs. Drake 
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will be with us and let the women go to a show and we'll 
take in the exhibits," Charley suggested. 

“Why can't we all look at the exhibits and then go to 
a show together?" Mrs. Evans amended. 

The two couples had dinner together and went to see 
the manufacturers' exhibits together, but the wives went 
to the show alone. The women couldn't drag Evans 
away from the exhibits and Drake only lent half hearted 
assistance in the attempt. 

At first the ladies enjoyed the exhibits as much as the 
men. The brilliantly lighted hall filled with shiny ma- 
chines and appliances was a show worth any one's 
time. Electrical displays worthy of a world's fair added 
color to the exhibition. 

^Best they've ever had," Drake remarked. 

“Uh-huh,” Evans replied without looking up. He was 
too busy watching a working model of a Diesel-electric 
power unit to pay attention to anything else. 

'The model, complete in every detail, was an exact 
replica of ones the S. P. & W. were getting. Jim, long 
versed in steam, had read some about the new trains 
but without understanding much about them. The work- 
ing model with lighted interior and glass windows told 
the mechanical minded Evans more in five minutes than 
he could learn in hours of reading. When he had finally 
figured to his own satisfaction how the Diesel electric 
worked, they got him away. 

""That's the thing that's going to do away with steam 
power," Drake remarked. 

"Not on your life," Evans disagreed. “They’re all 
right for light trains and high speed, but for heavy trans- 
continental service you can't beat steam. Now here's 
something!" Jim stopped like a bird dog that had almost 
over run a covey and came to a point. The something 
was a working model of the latest high speed innovation 
in steam locomotives. The four-cylinder motors operat- 
ing driving wheels were operated by compressed air. 

The ladies gave up and went to a show leaving Jim 
and Charley to continue their argument alone. They 
were still arguing when their wives returned over two 
hours later. 


Next morning Charley escorted Evans to the registra- 
tion desk and thence to the assembly room for opening 
of the meeting. 

In the assembly room Jim met half a dozen men that 
he had known before. He was enjoying renewal of ac- 
quaintances so much that the chairman's gavel rapped 
too soon to suit him. He seated himself prepared to en- 
dure three hours of boresome talk. 

Opening preliminaries were somewhat dull, but the 
speech that followed wasn't. ‘Personal Relations be- 
tween Supervisor and Men" was the subject and the 
speaker knew it well. Moreover, he could tell it in an 
interesting manner. Before the speech was finished Jim. 
along with most of the others, was leaning forward with 
interest. . 

The meeting didn't drag as Evans had expected it 
would. Some of the speakers were a little dull but all 
knew their subjects well. 

That evening they had dinner on the roof garden fol- 
lowed by an informal dance and a floor show. Mrs. 
Evans even persuaded Jim to dance. After he got lim- 
bered up she had to persuade him to stop. f 

The first day of the convention was interesting but it 
didn’t really get going good until the second. Discus- 
sion of various problems by members interested Evans 
most. When they started talking about lubrication, valve 
setting, and such things he was right at home. A couple 
of times he even managed to get up nerve enough to 
express an opinion on the floor. When he did he held 
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on to the back of the chair in front of him so no one 
would notice his hands shaking and he hoped the tremor 
in his voice wasn’t noticeable: When they started dis- 
cussing the use of fuel oil in locomotives, apparently few 
knew much about it. There were more questions than 
answers on the subject. 

“Well, it seems we are going to have to carry the 
subject over,” the chairman announced. ‘‘We don’t seem 
to be getting anywhere.” 

“Mr. Chairman,” Charley Drake rose and was recog- 
nized, “we have with us a new member that I believe 
could give some information on the subject of using 
oil as fuel for locomotives. They have been using oil 
where he is located several years and very successfully, 
I understand. I’d like to have Mr. Jim Evans of the 
S. P. & W. say a few words.” 

The cheering had almost subsided before Evans real- 
ized it was for him. He rose and stood shaking like 
an aspen in a storm. 

“Come up to the platform, Mr. Evans," the chairman 
requested. 

Jim doesn't know yet how he negotiated the miles of 
carpet between his seat and the platform, but he made it. 
Stammering and hesitant, he began telling of the various 
troubles they had experienced when the S. P. & W. began 
to use oil and how they were corrected. His embarrass- 
ment wore off as Evans warmed up to his subject and 
returned only when the crowd cheered loud and long 
at the conclusion of his talk. 

*Boy, I knew you had it in you, but didn't know you 
could get it out," Drake complimented when Evans re- 
turned to his seat. 

The meeting ended with a banquet and dance. Evans 
wore a fringed and tasseled fool's cap and blew lustily 
on a paper whistle that unrolled like a snake, but his 
wife didn't laugh at him. She had on a cap that topped 
his by four inches or more and had little bells around the 
edge that tinkled when she moved her head. If that 
wasn't noise enough she had a horn that sounded like 
the bellow of a dying calf. 


66 ow did you like the meeting?” the master mechanic 
asked when Evans was back in Plainville. 

“Fine. Had a wonderful time and learned a lot of 
things" — 

"How did Mrs. Evans like it?" 

“Just try to keep her away from the next one," Evans 
replied as he started towards the roundhouse office. 

Starkey, the general foreman, was in the office when 


Jim got there. “Well, I guess you had a nice time at 
the convention," the general foreman said after they 
had exchanged greetings. 

"Yes, I’m glad the master mechanic suggested my 
going. Wonder how he came to think of it." 

"Was peculiar," Starkey said, but he didn't say that 
he had left the magazine on the master mechanic's desk 
open at the editorial. 

Starkey wanted to go to the meeting himself. 


Air Reservoir 
Cleaning Machine 


(Continued from page 385) 

chain are placed in the reservoir to aid in removing scale 
or rust. Two centering plugs, one in either end, are 
applied to the reservoir. One of these plugs has a 34- 
in. hole through the center to permit spraying the in- 
terior; the other is arranged to fit an air motor used to 
rotate the reservoir. Soda ash solution is poured in the 
reservoir and the reservoir placed on the machine in a 
horizontal position. The end plug is fitted to the air 
motor held by a bracket at one end of the machine. The 
machine is then set in motion, the reservoir being re- 
volved by the air motor, and allowed to run for from 
60 to 90 minutes. 

A clamp, shown on the drawing, is then applied and 
the reservoir is hung in position for draining and re- 
moval of the chains if used, after which the reservoir 
is flushed with hot water and allowed to dry. If de- 
sired, the reservoir interior may be sprayed with paint, 
the reservoir being placed in position for turning by air 
motor while this is being done. This reservoir-cleaning 
device straddles a pit to permit quick disposal of the 
water used, the machine being composed of two horses, 
spaced 15 ft. 275 in. apart, on which are bolted two 17-ft. 
sections of 56-Ib. rail. Holes are drilled in the top of 
the rails for pins used in locating and holding in position 
the reservoir being cleaned or drained. 

Two bearings or guides are used in supporting the 
reservoir by centering plugs while being turned by air 
motor. A bracket supports the air motor during the 
operation. Other equipment required includes the paint 
sprayer, if used. This machine is used at the Northern 
Pacific shops, Brainerd, Minn. 
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Conveniently operated and effective air reservoir-cleaning machine used at the Northern Pacific shops, Brainerd, Minn. 
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A portion of the equipment used for zinc-plating locomotive 
rods is shown here 


Zine Plating Locomotive 
Main and Side Rods 


The zinc plating of locomotive main and side rods is 
done to prevent corrosion and make it easier to keep 
the parts clean. Owing to the fact that the plating is 
only .004 in. thick, there is no possibility of the process 
concealing cracks or flaws. 

'The plating and cleaning tanks used are made of iron, 

2 ft. wide, 217 ft. deep and 16 ft. long. Four tanks 
are required, one for cleaning with the use of an alkali 
cleaning solution and reversed electric current; one tank 
for rinsing and two for plating. The plating tanks are 
provided with heater coils inside, and the tank is insu- 
lated on the outside. One of the most important factors 
in electro-plating is that the surface to be plated must 
be absolutely clean. 

Parts to be zinc plated are first sand blasted lightly, 
cleaned, rinsed and then plated. After the plating proc- 
ess has been completed the surface is sponged with a 
soap solution, then burnished with a steel wire power- 
driven hand buffer. The plating tanks should be ar- 
ranged in one line and served by a two-ton traveling 
electric hoist. 

The plating tank has a capacity of 570 gallons of solu- 
tion and contains 432 lb. of zinc anodes distributed on 
both sides to suit the long material being plated. The 
temperature of the solution is kept at 85 or 90 deg., and 
is kept up to full strength by adding sodium cyanide 
(149 ounce per gallon) and caustic soda (154 ounce per 
gallon) for each eight hours of plating. The following 
formula for zinc plating of rods has given excellent re- 
sults on one road for some time: 

Zine cyanide 
Sodium cyanide 


Caustic soda .. 
Water 


Vite sl airs eei po NEEN AEE E esr fait de 5 to 7 oz. 
viva ..3 to 5 oz. 


2.4 to 8 oz. 
..l gallon 


A. 2,500 ampere capacity generator is used for plating. 
The current is 25 to 30 amperes per square foot of sur- 
face plated, with a voltage of from 4 to 6. Special pro- 
vision has to be made to take care of the cyanide fumes 
generated in the plating plant. This can be done by the 
installation of ventilating fans which exhaust fumes from 
the tanks to the atmosphere. 

Main and side rods plated in this manner will not have 
to be replated when the locomotive returns to the shops 
for classified repairs. 


390 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Why Are Waist Sheets Used? 


Q.—Why are waist sheets used on a locomotive? Should the 
bolts securing the waist sheets be applied from the waist-sheet 
side?—R. K. 


A.—The reason for applying waist sheets on a loco- 
motive is to support the frames against the forces tend- 
ing to buckle them longitudinally. These forces are re- 
sisted through the waist sheets by the rigidity of the 
boiler. Plates are used for this purpose to provide the 
necessary flexibility to compensate for the fact that the 
boiler expands and contracts while the frames remain 
rigid. 

Waist sheet bolts should be applied from the waist- 
sheet side so as to obtain a full bearing area on the bolt. 
The waist sheets are generally from 1 to 5$ in. thick. 
Should the bolts be applied through the waist-sheet 
crosstie with the nuts on the waist-sheet side, the threaded 
end of the bolt would be in the waist sheet, thus reduc- 
ing the bearing area considerably. 


Loss of Flow in Pipes Due to 
Application of a Valve 


Q.—What effect does the application of a valve in a steam or 
water line have on the quantity of steam or water delivered 
through the pipe? Can it be computed for a given condition?— 
C. G. 


A.—The discharge of water through globe valves 
under a given flow pressure depends primarily upon the 
type of valve considered. The Crane Company has con- 
ducted a series of tests with various types of globe valves 
in sizes up to and including 274 in. and has determined 
that the flow through a globe valve is, roughly, one half 
of the flow through a short pipe of the same size. Thus, 
the addition of a valve in any line will cut down the flow 
if there is no increase in pressure head. 

Formulas for the flow of water or steam through pipes 
can be obtained from any engineering handbook. 


How to Repair a Cracked 
Flue-Sheet Knuckle 


Q.—What is the proper way to repair a cracked flue knuckle? 
Should it be welded on the fire side and also on the water side? 
—S. A. W. 


A.—The proper way to repair a cracked flue knuckle 
is to apply a new top portion of the sheet by riveting 
and welding, or to apply a knuckle patch extending down 
and taking in one row of superheater flues. When it is 
desired to keep a locomotive in service until it can be 
held for repairs, horizontal knuckle cracks can be cut 
out and welded from the water side. 
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Air-operated pipe vise used at the Milwaukee passenger car shops of 
the C. M. St. P. & P. 


Air-Operated 
Pipe,Vise 


While the idea of an air-operated pipe vise is not espe- 
cially new, the particular design shown in the illustration 
is unusually simple and compact, giving good results at 
the car-department pipe shop of the Chicago, Milwaukee, 
St. Paul & Pacific, Milwaukee, Wis. Since firm tighten- 
ing and subsequent release of hand vise pressure is no 
small part of the labor of cutting and threading pipes, 
the device is a substantial time and labor saver. In fact, 
the increased efficiency with this power vise is such that 
as much work can be done with it as would be possible 
with two or more ordinary hand vises. The device, 
therefore, saves bench space, as well as time and labor. 

The air-operated vise used at Milwaukee shops con- 
sists simply of conventional pipe jaws, the lower one of 
which is mounted at a convenient location on the pipe 
bench and the upper jaw set in a vertical-operating steel 
member which is moved up and down by means of an air 
cylinder underneath the bench. The l4-in. steel plate 
which supports the vise and its operating parts is 18 in. 
long by 14 in. wide, being bolted securely in one corner 
of the pipe bench. Two additional %4-in. by 6-in. by 14- 
in. steel plates, inserted under the lower jaw of the vise, 
serve to stiffen the construction. The 8-in. air brake 
cylinder which operates in an inverted position under- 
neath the bench is supported from the steel corner plate 
by four %-in. through bolts and four 34- -in. pipe nipples, 
734 in. long. A yoke made of 14 ¢-in. by 33%-in. steel 
is Saaeed to the push rod at the lower end, passes 
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around each side of the air brake cylinder and is joined at 
the top in a single 13¢-in. by 33¢-in. steel upright which 
passes through a suitable guide hole in the supporting 
plates and is bent at right angles, 1074 in. above the 
bench top, where it serves to support the upper vise 
jaw. 3 

It is obvious that operation of the air-cylinder piston 
and push rod by means of the three-way valve, shown 
at the right in the illustration, moves this yoke and the 
upper jaw of the vise up and down as may be required 
in clamping a pipe. A grease cup, used in lubricating 
the cylinder, is shown just at the left of the operating 
valve. An important feature is the. provision of a thin: 
sheet metal guard around the base of the vise to make 
sure that the pipe fitter does not accidentally get his foot 
caught between the floor and the descending air cylinder 
push rod and yoke which would be sure to cause a pain- 
ful injury. 


What Is An 
Aecident ? 


By P. F. Buckle* 


It is my belief that we use the word "accident" too 
frequently and without giving thought to its meaning. 
Webster’s definition of. the word is to the effect that it 
is an occurrence unforeseen and, therefore, unavoidable, 
whereas an outstanding.railroad safety officer defined 
"accident" as being something that occurs because a 
hazard was permitted to exist until the accident occürred. 
And when I use the term "hazard" I mean not only 
hazards in physical property but hazards due to following 
improper practices. 

Please think about that, and at the same time remem- 
ber that the members of your organization will largely 
do what you want them to if they can find out what it is 
you wish done. If a supervisor knowingly permits a 
hazard to exist and because of that an injury results, 
isn't he just as guilty, if not more so, than the man re- 
ceiving the injury? 

Let me illustrate: Probably the most important rule 
providing for the protection of car workers is the blue 
flag rule, and I am going to tell you of two violations of 
that rule. One of these resulted in death; the other did 
not, but the potential risk was there, just the same. 

A carman, at night in bitter cold weather, was coupling 
the hose between the first and second cars of a passenger 
train as it stood ready to depart from a terminal. The 
train was late, and the outgoing road engine had picked 


up a baggage car and backed down on the train. The 
(Continued on page 395) 
*The accompanying article is a brief excerpt from. an address “Pre- 


vention of Personal Injury in the Car Department," delivered at the 
September 12 meeting of the Car Foremen's Association of Chicago by 
Mr. Buckle, who is superintendent of safety, Chicago, Burlington & Quincy. 
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Part of the rebuilding tracks and the Sayre shop of 
the Lehigh Valley showing the line of cut-down cars 
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Fig. 3 
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Fig. 4 


Fig. 5 


Fig. 1—One of the 70-ton cars before the cutting operations 
have been started; Fig. 2—The car at its original length before 
the center member has been removed and before cutting the top 
bulb angle and center sill; Fig. 3—The center member is out and 
the side sheets have been cut. On the far side of the car the 
side sheet has been cut three panels from the end of the car and 
on the near side the cut has been made four panels from the end; 
Fig. 4—The cross hood and center bracing is removed and installed 
in the rebuilt cars; Fig. 5—This shows how the center sill top 
cover plate is cut at a point 36 in. from the cut in the sill channels. 
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Lehigh Valley Cuts Down 
70-Ton Hoppers to 50 Tons 


In order to meet a demand on the part of present-day 
coal shippers for hopper cars of 50 tons' capacity the 
Lehigh Valley is now in the course of a car-rebuilding 
program at its Sayre, Pa., shops, part of which is the 
cutting down of a total of 500 hopper cars of 70 tons’ 
capacity. The original 70-ton car had a light weight 
of 47,700 Ib. with a maximum capacity of 2,833 cu. ft. 
and 73 tons of coal. It had an overall length inside the 
sheets of 40 ft. and was equipped with four-wheel trucks 
of modern design with cast-steel side frames and rolled- 
steel wheels. The rebuilt car has a light weight of 40,600 
Ib. with a capacity of 1,928 cu. ft. and 50 tons of an- 
thracite coal. The original trucks from the 70-ton cars 
are rebuilt and placed under the 50-ton cars. 

'The interesting part of the rebuilding operation is the 
fact that the old cars are virtually cut in two in the 
middle and pushed together to form a new car. The 
old cars were 10 panels long and the rebuilt cars have 
only seven side panels with an inside length of 28 ft. 
4 in. there having been 11 ft. 8 in. cut out from the 
center of the car. Material removed from the car is 
usable and is refabricated for making up various parts 
to be used on 50-ton steel hopper cars undergoing gen- 
eral repairs. In order that there be no weakening of 
the car structure the cuts in the side sheets, top angles, 
side sills and center sills were staggered diagonally across 
the car so that no cut in any member is in line, trans- 
versely, with any other cut member. The cut in the 
top bulb angle on one side of the car is made 8 ft. 7 in. 
from the corner of the car and a section 11 ft. 8 in. is 
taken out. The side sheets on that side of the car are 
cut 15 ft. 7 in. from the same corner, and the same section 
is taken out from them. The first cut in the channels 


Fig. 6—The patch on the side of the center sill; Fig. 7—The ends 
of the car are being pushed together—one end is fixed and the 
other is moving; Fig. 8—Special dollies and wedges under the 
hoppers of the moving end of the car maintain the height so that 
the parts will go together properly; Fig. 9—At this stage the 
ends have been pushed together and the cross hood and center 
bracing has been riveted in; Fig. 10—The rebuilding operations 
have been completed and the car is ready for painting. 


Fig. 10 
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How the center sill cover plate was cut 


of the center sill is made 11 ft. 2 in. from the same end 
of the car and the top cover plate is cut and turned back 
to allow material for fitting into place and cutting after 
the ends of the shortened center sill have been put to- 
gether and welded. The inside hoppers are removed. 
'The outside hoppers remain intact and become the two 
hoppers for the rebuilt cars. 

Before the supporting members of the center of the 
car are fmally cut away the remaining end hoppers under 
one end of the car are supported by two small dolly 
trucks which roll on the standard-gage yard tracks so 
that as the one car end is pulled by a power winch 
toward the other, or fixed end, the two ends are main- 
tained at exactly the proper height to insure their coming 
together so that the rivet holes in the splice plates and at 
the ends of the side sheets adjacent to the cut-away por- 
tion will match. 

Where the center sill has been cut it is strengthened 
by a patch on both sides made of Y5-in. plate 1075 in. 
wide and 36 in. long. This patch is welded to the center 
sill on all sides. A Y%-in. by 15-in. by 36-in. patch plate 
is also welded onto the bottom of the center sill. This 
center-sill construction of the rebuilt cars meets all of 
the requirements of A. A. R. Standard Practice. Before 
the actual rebuilding program was started a test car 
was operated in service for several months and subjected 
to all manner of unusual conditions in an effort to de- 
velop any weak spots if any existed. The output of 
the rebuilding line averages six cars a day. 


The finished car, painted and stenciled 


394 


Decisions of 


Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division 1s called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Claims of Excessive Labor Charges 
And Unauthorized Repairs 


On April 26, 1935, Florida East Coast car No. 17,496 
was damaged to the extent of Rule 44 in switching on the 
Clinchfield at Kingsport, Tenn. The car, with load, was 
interchanged to the Chesapeake & Ohio at Elkhorn City, 
Ky., and returned empty to the Clinchfield on May 24, 
1935, where it was repaired the next day. 

The car was received on the home line July 4, 1935, 
and on September 18, 1935, the owner furnished a joint 
inspection certificate covering certain items of damage 
and wrong repairs which were found to exist, with the 
request that a defect card be furnished by the Clinch- 
field to cover these items. The Clinchfield furnished its 
defect card under protest to cover part of the items 
listed on the joint inspection, as follows: 


A—Two metal center sills bent and not properly 
straightened 

A—Two metal side sills bent and not properly 
straightened 


CR—Two side sill splice plates omitted 
Two center sill splice plates wrong—not proper 
thickness 

The owners made repairs on December 9, 1936, and a 
charge, on authority of the above mentioned defect card, 
amounting to $345.97 was included in the car repair bill 
to the Clinchfield. 

Upon receipt of the bill, exception was taken to cer- 
tain charges, amounting to more than 10 per cent of the 
total amount of the bill, because the Clinchfield claimed 
more man-hours than necessary were used for straighten- 
ing the side and center sills. The handling line claimed 
that the car was not in the condition reported on the 
joint inspection certificate when it left the Clinchfield, as 
evidenced by the fact that it moved to a communicating 
line without exception and moved considerably during 
June before moving to the home line in July. 

The Florida East Coast pointed out that the Clinch- 
field admitted making no record of the damaged sustained 
at the time of the accident. The owner showed that 
during an interim of five days the car was moved 136 
miles and that repairs were made by the Clinchfield, 
as stated in the joint inspection certificate. The owner 
claimed this work could not have been accomplished dur- 
ing the five-day period. When repairs were made on the 
home line, an accurate record of man-hours used was kept 
and the owner stated that its bill represented the actual 
number of hours that employees were engaged in per- 
forming the work, and substantiated its statement with 
an original record of repairs. 

In rendering a decision on November 11, 1937, the Ar- 
bitration Committee stated: “The Clinchfield should 
issue its defect card to cover all items shown in the joint 
inspection certificate dated August 30, 1935, and, since 
the charges contained in the repair bill rendered by the 
Florida East Coast are based on actual time and A. A. R. 
allowances for repairing the damage so covered, the bill 
should be paid as rendered.” —Case No. 1,760, Clinch- 
field versus Florida East Coast. 

(Turn to next left-hand page) 
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What Is An 
Aecident? 


( Continued from page 391) 

carman, too late probably, became aware of what was 
taking place and raised up just enough so that his head 
was caught between the buffer plates. He never re- 
gained consciousness and died shortly. He had a blue 
light, but failed to hang it on the head end of the head 
car, an operation which would have required 30 seconds 
of his time. His failure to give himself the protection 
he deserved, as the rules required, resulted tragically. 
Can you, by the wildest stretch of your imagination, term 
this occurrence an "accident" ? 

The second instance: A carman was found working 
beneath a car of a passenger train being made up at a 
station. No blue flag was displayed, but the car foreman, 
who was standing at the head end of the head car, said 
that he was protecting the workman beneath the car. A 
little later the road engine backed onto the train, and 
before coupling was made, the foreman did call to the 
man beneath the car, who removed himself before the 
engine touched the head car. Imagine what might have 
happened had the attention of the foreman been dis- 
tracted from the job at hand just before the coupling was 
made. This foreman was permitting, in fact sanctioning, 
an unnecessary hazard by following a bad practice, and 
that workman and others were being invited to disregard 
a most important rule, which practice, if continued, must 
eventually lead to disaster. 

Remember this: So-called accidents result only be- 
cause of an unfortunate combination or chain of circum- 
stances, and the proper time to investigate all casualties 
in the interest of prevention is before they occur. 

It is well to overhaul safety practices frequently to 
insure that they do not become antiquated, and this is 
particularly true in plants where no casualty records of 
long standing exist. Any safety policy which is five or 
more years old should be taken apart, dusted off and 
carefully examined to insure its not being full of cracks 
or crack-pot ideas. Some of the ideas which I eagerly 
embraced and accepted a year or so ago I have come to 
reject as being entirely unsound. 

For many years we have talked, preached, harangued 
and written about the three E’s of safety: engineering, 
education and enforcement. And, while no doubt they 
have been and still are vital essentials, yet I feel they 
are utterly valueless in any safety campaign unless you 
add another E to stand for enthusiasm. It is because of 
your unfailing enthusiasm that you have made such 
progress in reducing personal casualties within your re- 
spective organizations. Because of your individual en- 
thusiasm you have enthused your personnel. This en- 
thusiasm has led you to create more and more labor- 
saving devices which are ingenious in the results they 
obtain, and whenever you lighten the labor of a worker 
you lessen hazard exposure. 

These remarks have been addressed to supervisors of 
all rank. Regardless of the position we occupy, we are 
all more or less supervisors, because if we are not now 
directing an organization we entertain the hope that some 
day we shall assume that responsibility, and to that end 
our greatest immediate responsibility is supervising and 
directing our own activity properly. 

Emerson said, “Every man I meet is in some way my 
superior; and in that way I can learn from him." Let 
us be constantly on the alert to learn from others, not 
forgetting that the success of an organization is depend- 
ent upon complete co-operation between all elements of 
that organization. 
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Making Stoek-Car 
Door Staples 


By A. Skinner* 


A convenient device used for making stock car-door 
staples is shown in the illustrations. The staple stock is 
first cut to the proper length, 5!4& in., from a bar of 
5$-im. round soft steel. The straight pieces are turned 
down on each end for a length of 7% in. to a diameter 
of 1% in., then being taken to a small bulldozer equipped 
with suitable dies for making the necessary U-bend. 
Referring to the illustrations, the construction of the 
forming dies is apparent. Die A is welded to one end 
of an angle bracket made of 34-in. by 24-in. bar stock 
and clamped to the moving head of the bulldozer. It 
will be observed that the lower part of die A has a 
rounded end l/$ in. in diameter and the upper part a 
half-round recess 274 in. in diameter. Stationary die 
B, clamped to the bulldozer base plate, also is a welded 
two-piece die, the lower part of which has a halí-round 
recess 3 in. in diameter and the upper part drilled with 
two 916-in. holes spaced 134 in. apart, on centers. Stop 
gage C is a metal block bolted to the bulldozer base plate, 


Ld 


Fig. 1—Bulldozer die set-up for making the U bend in a stock-car 
door staple 


being used as a positioning piece to make sure that the 
bend is made uniformly at the correct location in each 
staple. 

In forming stock-car door staples on a bulldozer, using 
the dies illustrated, the straight pieces of round-bar stock 
with machined ends are heated and placed one at a time, 
as shown at S, Fig. 1, resting against stationary die B 
and positioned lengthwise by block C. Operation of the 
moving head of the bulldozer forces round bar S into die 
B, giving it almost a full U-bend. On withdrawal of die 
A, the staple is removed by the machine operator using a 
pair of tongs; the staple sides are made practically paral- 
lel by a light hammer blow ; the staple is inserted in the 
upper part of the die A, as shown in Fig. 2; and the 
second stroke of the bulldozer forces the machined ends 
of the staple into the holes in the upper part of stationary 
die B, thus making the staple ends accurately parallel 
and spaced 134 in. on centers. On the second return 
stroke of the bulldozer, the staple may be easily with- 
drawn and is then ready to be sent with others in a 
skid to the storeroom. 

(Continued on next left-hand page) 


* General Foreman, Atchison, Topeka & Santa Fe Reclamation Plant, 
Corwith, Ill. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


Rops ARE RIGHT 


Rods are a vital part of the locomotive. Their correct fit means so 
much in reduced maintenance that Lima has introduced many 
refinements into their manufacture. »»» All machine work on rods 
is done with jigs so that the rods are accurate when completed. 
There is no fitting to be done when the rods are applied. They are 
set up in the shop on an assembly jig which makes sure of the 
complete interchangeability of rods on the same group of loco- 
motives. » » » This care in rod manufacture is one reason why 
Lima-built locomotives “break in” easily. 


7 CLIMA NN 
LIMA LOCOMOTIVE WORKS diii U "Tul MA o INCORPORATED, LIMA, OHIO 


INCORPORATED 


Fig. 2—On the second stroke of the bulldozer the machined staple ends 
are made parallel and spaced the correct distance apart 


As finally used in stock-car doors, these staples are 
applied with the machined ends accurately fitting suitable 
holes in 34-in. by 3%4-in. by 10-in. steel plates, and the 
extreme ends which project through the plates are riveted 
over to provide a strong and permanent staple con- 
nection. 


Repairing Angle Coeks 
At Milwaukee Shops 


By Thos. H. Birch* 


The various machines used in repairing angle- and cut- 
out cocks at the Chicago, Milwaukee, St. Paul & Pacific 
shops, Milwaukee, Wis., are shown in the illustration. 
Defective angle cocks from outside car repair points 
are delivered to the air brake shop in skids. Each angle 
cock is then placed on the machine in the left fore- 


* Air Brake Foreman, Chicago, Milwaukee, St. 


Paul & Pacific, Mil- 
waukce, Wis. 


One corner of the Milwaukee shop 

air brake room in which angle-cock 

repairs are handled on a quantity- 
production basis 
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ground for the removal of the cap nut. This machine 
consists of a well-braced steel table on which is mounted 
a chuck, driven by an air motor with intermediate gears 
which reduce the speed so as to provide adequate power 
for removal of the nut. The angle cock is placed in a 
holding device and the cap nut inserted in the chuck 
which removes the nut easily. As shown in the illus- 
tration, a hinged sheet metal guard is provided to cover 
the speed-reducing gears while the machine operates. 

Aíter removal of the cap nut the angle cock is moved 
to the next machine which consists of a vertical air 
cylinder and piston equipped with a drift of the same 
size as the square portion of the angle-cock key. When 
air is applied to the cylinder the piston forces the drift 
against the key, thereby shearing off the holding pin. 
With the handle following the angle cock, the cock then 
is moved to the grinding machine in the center back- 
ground of the illustration, where the key is ground to 
fit the angle cock body. 

This machine is a six-spindle device which uses an 
oscillating movement to grind in the keys. The grind- 
ing compound emploved in lapping each key to its seat 
is entirely soluble in water, which makes its removal in 
the cleaning operation a simple process. It is also 
superior to grinding compounds embodying an oil base 
as it is almost impossible to remove all traces of a 
compound of this nature and subsequently the compound 
which remains works itself between the key and its seat 
and soon causes leakage. 

After the angle cocks are ground they are placed on 
trays and moved to the bench shown in the right back- 
ground, at which three operators can be accommodated. 
'The valves are then thoroughly washed out, lubricated 
and tested. "The test consists of the application of air 
pressure at 100 lb. against the key with the angle cock 
body in a vertical position and the upper part filled with 
water. The body is then reversed and the other end 
tested. If there are any indications of bubbles the valves 
are sent back for regrinding. 

Repaired angle cocks are placed in another skid which, 
after being filled, is returned to the stores department 
for subsequent shipment to system repair points. 

(Turn to next left-hand page) 


Railway Mechanical Engineer 
OCTOBER, 1938 


Octoser, 1938 RAILWAY. MECHANICAL ENGINEER 29 


Photograph—courtesy Union Pacific R.R. 


Outstanding Results with 
FRANKLIN AUTOMATIC COMPENSATOR AND SNUBBER 


on Union Pacific Locomotives 


The Franklin Automatic Compensator and Snubber on 20 Union Pacific 
roller-bearing passenger locomotives has maintained a perfect fit 
between the driving boxes and the frames, automatically compensat- 
ing for expansion and wear, and producing the following outstanding 
results: 
1. Utilization — Monthly mileage 14,000 to 16,000. 
. Tire Mileage — Average 104,000 miles — Maximum 133,000. 
. Tire Condition — Uniformly round — No evidence of quarter slip. 
. Rod Bushings — Unusually long wear and minimum out-of-round. 
. No binders nor wheels dropped to adjust pedestal fits. 
. No work on Compensator and Snubber except periodic adjust- 
ment. 
7. Compensators and Snubbers reapplied after tire turning with 
original parts — No repairs or replacements required. 


O C1 & W DY 


It will pay you to investigate. 


FRANKLIN RAILWAY SUPPLY COMPANY. ANC. 


A 

f 

p 

[ NEW YORK CHICAGO MONTREAL { 


High Spots in 


Railway Affairs... 


Shadow Boxing with the 
Railroad Problem 


Based on statements of President Roose- 
velt prior to his first election in 1932, the 
railroads were led to believe that he would 
at least use his influence to see that they 
were given a square deal. Six years have 
now elapsed and their condition today is 
worse than ever before. His efforts in 
the meantime, so far as any concrete re- 
sults are concerned, remind one of shadow 
boxing. His latest gesture has been to 
appoint a committee of six, consisting of 
three railway executives and three repre- 
sentatives of railroad labor, to consider the 
matter and report back to him in the ncar 
future with recommendations for legisla- 
tion to be presented to Congress. 

The committee consists of Carl R. Gray, 
vice-chairman, Union Pacific; M. W. 
Clement, president, Pennsylvania; E. E. 
Norris, president, Southern; George M. 
Harrison, chairman, Railway Labor Execu- 
tives’ Association; D. B. Robertson, presi- 
dent, Brotherhood of Locomotive Fire- 
men and Enginemen; and B. M. Jewell, 
president, Railway Employees Department, 
American Federation of Labor. Appar- 
ently the committee struck a snag at the 
very outset, since according to a statement 
issued by Mr. Gray on behalf of the com- 
mittee after meeting on September 21, the 
time of the labor executives will be so 
fully occupied during most of October that 
another meeting will not be held for some 
time. 

The supposition, apparently, is that if 
the representatives of management and 
labor can agree upon a policy, and if it 
has the approval of the Administration, 
it will be promptly adopted by Congress. 
This, of course, overlooks the fact that 
the stockholders, the shippers and the pub- 
lic may have something to say about the 
enactment of railroad legislation. It seems 
stranee, also, that railroad labor leaders are 
so little interested in safeguarding the in- 
terests of the carriers. It has been sug- 
gested that they are indifferent to the 
present situation in the belief that if the 
railroads can be forced into government 
ownership, labor will get more out of the 
government than it can out of the present 
managements. 


Mediation Fails 


All efforts of the National Mediation 
Board to compose the differences in the 
wage controversy between the railroad 
managements and the labor leaders having 
failed, President Roosevelt, on September 
27, named a three-man fact-finding board, 
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comprised of Professor H. A. Millis, re- 
cently-retired head of the Department of 
Economics of the University of Chicago, 
Dean James M. Landis of Harvard Law 
School, and Chief Justice Walter P. Stacy 
of the Supreme Court of North Carolina, 
which must report findings within 30 days. 
At the same time labor-union leaders have 
announced that a majority of their mem- 
bers have voted to strike. By reason of 
the appointment of the fact-finding board 
the effective date of the wage reduction is 
postponed for at least 60 days beyond Oc- 
tober 1, the date originally set by the 
carriers, since the Railway Labor Act pro- 
vides that the status quo be maintained un- 
til 30 days after the board reports back to 
tke President. Apparently, in spite of the 
financial emergency the railroads are fac- 
ing, the labor leaders are determined to 
string the case out to the bitter end. Ob- 
viously the situation is not having a help- 
ful influence on general business or on rail- 
road earnings. 


Who Is At Fault? 


A favorite sport of railroad labor lead- 
ers and demagogic politicians is to accuse 
the railroad managements of promoting 
unfair propaganda. The railroads have 
publicized the fact that the average 1937 
wage of their employces was $1,785. The 
labor leaders have countered with the 
statement that this is a gross exaggera- 
tion and that the figure should be $1,115. 
Labor, their official organ, carried an 
eight-column heading which read: "Roads 
Greatly Exaggerate Workers’ Pay, Pen- 
sion Board Reports." As a matter of fact, 
the Railroad Retirement Board received a 
W. P. A. grant of $75,000 to do some re- 
search work. The study, which is still 
incomplete, shows that during the year 
1937 there were 1,740,799 employees who 
received some pay from Class I railroads 
during that year. This number includes 
all the different names appearing on the 
payroll. For instance, 109,935 of these 
employees received less than $10 each for 
the year. Over 231,500 had work within 
only one month of the year, and 368,781 
received less than $100 each for the year. 
It should be noted, also, that the Railroad 
Retirement Board is interested only in 
wages up to $300 a month and that the 
amount any individual earns in a month 
above this figure does not enter into the 
wages reported to it. Obviously any aver- 
ages based upon such figures are mislead- 
ing. The facts are that 84 per cent of 
the aggregate payroll used in this tabula- 
tion went to 917,900 employces, each of 
whom had some work in each of the 12 
months. The railroad computation of the 


average annual earnings of $1,785 received 
by their workers is based upon the wages 
received by this latter group. 


Railroad Transport Clinic 


The railroads are ill—so much so, in fact, 
that the shippers and business interests 
that use their services are beginning to te 
seriously concerned about their condition. 
The United States Chamber of Commerce 
sponsored a Transportation Conference, 
which met in Washington on September 14 
and 15 to discuss what can be done to 
formulate a suggested legislative program 
which can be presented at the next session 
of Congress. The seventy participants 
represented transportation, shippers and 
financial interests. Many suggestions were 
advanced by those present and by other 
individuals. The sessions of the confer- 
ence were closed, but it is known that 
consideration was given to the program 
proposed by the Association of American 
Railroads. Before adjourning, the con- 
ference appointed a special committee oi 
seventeen members, which will hold its 
first meeting in Washington on Septemher 
30; its duty will be to draft a compre- 
hensive program to be presented at a later 
meeting of the conference, to be held at 
the call of the chairman. The committee 
is not in any sense a railroad or a railroad- 
controlled group, as may be noted by a 
glance at its membership, which follows: 

Arthur M. Hill, chairman, president of 
the Atlantic Greyhound Corporation; C. J. 
Abbott, director of the American Live- 
stock Association; Sidney Anderson, vice- 
president and secretary of General Mills. 
Inc.; Julius H. Barnes, president of the 
Erie & St. Lawrence Corporation: Samuel 
T. Bledsoe, president of the Atchison, T 
peka & Santa Fe; Leslie Craven of the 
legal firm of Miller, Owen, Otis & Bailly. 
representing the American Bar Associa- 
tion; W. H. Day, chairman of the execu- 
tive committee, National Industrial Traffic 
League; Charles Donley, president of the 
National Association of Advisory Boards: 
D. C. Fenner, vice-president of the Mack- 
International Truck Corporation; J. X 
Gordon, president of the "Transportation 
Association of America; J. M. Hood, pres- 
ident of the American Short Line Rail 
road Association; George H. Houston: F. 
N. Oliver, counsel for the National Asso- 
ciation of Mutual Savings Banks; Carlton 
Putnam, president of the Chicago & 
Southern Air Lines; Ted V. Rogers, pres 
ident of the American Trucking Associa- 
tions, Inc.; Frank J. Taylor, president of 
the American Merchant Marine Institute, 
Inc.; and Harry A. Wheeler, president of 
the Railway Business Association. 

(Turn to next left-hand page) 
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HARBISON-WALKER 
REFRACTORIES CO. 


Refractory 


Specialists 


No one questions locomotive Arch economy. 
The Arch has been so thoroughly proved as a 
fuel saver by railroad after railroad for years 
past. 


In the urge for money saving don’t let the 
desire to save a few dollars in Arch brick ex- 
pense by skimping on the Arch blind you to 
the fact that every dollar thus “‘saved’’, 
boosts the fuel bill ten dollars. 


The surest way to the lowest operating cost is 
not in crippling proved economy devices but 
in making full use of them. This means com- 
plete Arches, with every brick in place, for 
each locomotive that leaves the roundhouse. 


INCORPORATED 


Specialists 


60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 
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AMERICAN ARCH CO. 


Among the 


Clubs and Associations 


CaxADIAN Rattway Ciusp.—At 8 p. m. 
on October 17 at the Windsor Hotel, 
Montreal, Que., L. K. Sillcox, first vice- 
president, New York Air Brake Com- 
pany, will discuss “Crossing Paths in 
Transport.” 


Car FOREMEN’S ASSOCIATION OF OMAHA, 
Counctt BLUFFS AND SOUTH OMAHA 
INTERCHANGE.—T. P. Schmidt will lead 
in the discussion of Rule 4 at the meeting 
to be held on October 13 at the Burling- 
ton Station, Omaha, Neb. 


New Encianp Rartroap  CLvB.—On 
October 11 Fairman R. Dick of New 
York City, a director of the Boston & 
Maine and of the Chicago, Milwaukee, St. 
Paul & Pacific, will present a paper on 
“The Modern Sisyphus.” The meeting 
will start with dinner at 6:30 p. m. 


SOUTHERN AND SOUTHWESTERN RAIL- 
way Crum.—The effect of “Locomotive 
Tonnage Ratings on the Economics of 
Railway Operations” will be the subject 
of a paper to be presented by J. E. Teal, 
transportation engineer, Chesapeake & 
Ohio, at the meeting to be held on No- 
vember 17 at 10 a. m. at the Ansley Hotel, 
Atlanta, Ga. 


Car DEPARTMENT ASSOCIATION OF ST. 
Louis.—H. R. Rich, entomologist, Enoz 
Chemical Co., Chicago, will discuss Insect 
Control in Passenger and Freight Cars at 
the meeting to be held on October 18 at 
8 p. m. at the Hotel Mayfair, St. Louis, 
Mo. Pictures, slides and hundreds of liv- 
ing insects in glass mounts will feature 
the discussion. Dinner will precede the 
meeting at 6:30 p. m. 


DIRECTORY 


The following list gives names of secretaries, 
dates of meat regular meetings, and places of 
meetings of mechanical associations and railroad 
clubs: 

Arr-Braxe Association. — R. P. Ives, Westing- 
house Air Brake Company, 3400 Empire 
State building, New York. 

ALLIED RAILWAY SUPPLY ASSOCIATION, — J-E; 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN RaiLwav Toor FOREMEN’S ASSOCIA- 
TIoN.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American Society OF MECHANICAL ENGINEERS.— 
C. E. Davies, 29 West Thirty-ninth street, 
New York. Annual meeting December 5-9. 
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Engineering Societies building, New York. 
AILROAD Division. — Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 
MacuiNE Suor Practice Division.—J. R. 
Weaver, Westinghouse Electric & Manufac- 
turing Co., East Pittsburgh, Pa. 
MarERIALS HawpLiNG Division. — F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 
OiL AND Gas Power Division. — M. J. 
Reed, 2 West Forty-fifth street, New York. 
Fuets Division. — A. R. Mumford, N. Y. 
Steam Corp., 130 E. Fifteenth st., New York. 
ASSOCIATION OF AMERICAN RaiLRoAps, — J. M. 
Symes, vice-president operations and main- 
tenance department, Transportation Building, 
Washington, D. C. 
Operatinc Section. — J. C. Caviston, 30 
Vesey street, New York. 
Mecnanicat Diviston.—V. R. Hawthorne, 
59 East Van Buren street, Chicago. 
PurcHases AND Stores Division.—W. J. 
Farrell, 30 Vesey street, New York. 
Motor Transport Division. — George M. 
Campbell, Transportation Building, Washing- 
ton, D. C. 


CaNapIAN RatLway Crus. — C. R. Crook, 4468 


Oxford avenue, Montreal, pe Regular 
meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car DEPARTMENT ASSOCIATION oF Sr. Lours. — 
J. J. Sheehan, 1101 Missouri Pacific Bldg., 
St.” Louis, Mo. Regular monthly meetings 
third Tuesday of each month, except June, 
July and August, Hotel Mayfair, St. Louis, 
Mo. 

Car DEPARTMENT OFFICERS’ AssocIaTION.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. & Q., Chicago. 

Car Foremen’s ASSOCIATION oF CHICAGO.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in eac 


month, except June, July and August, La 
Salle Hotel, Chicago. 


The bell from Baldwin Engine No. 5000 turned 
out in March, 1880 


Built originally for the Philadelphia & Reading, 
the engine, a single driver type, was purchased 
in 1881 by Lovatt Eames and sent to England 
where it was used in demonstrating the Eames 
vacuum brake. In 1884 the locomotive was 
broken up for scrap, since which time the bell 
was used to summon engine terminal employees 
to work, most recently at the Hornsey locomotive 
terminal of the London & North Eastern. The 
bell is now in the possession of Richard E. 
Pennoyer, brother of A. Sheldon Pennoyer, an 
American artist noted for canvasses portraying 
railroad scenes 


Car ForeMeEn’s Association OF OMAHA, COUNCIL 
BLUFFS AND SOUTH OMAHA INTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
cil Bluffs, Ia. Regular meetings, second 
Thursday of each month at 1:15 p. m. 

CENTRAL RaiLway Crus or BurraLo. — Mrs. M. 
D. Reed, Room 1817, Hotel Statler, Buffalo, 
N. Y. Regular meetings, second Thursday 
each month, except June, July and August, 
at Hotel Statler, Buffalo. 

Eastern Car ForemMen’s Association. — E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular meet- 
ings, second Friday of cach month, excep: 
May, June, July, August and September. 

INDIANAPOLIS CAR INSPECTION ASSOCIATION. — 
R. A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

INTERNATIONAL RaiLWaY FUEL ASSOCIATION, — 
See Railway Fuel and Traveling Engineers 
Association. 

INTERNATIONAL RaiLWAY GENERAL  FomEMEN'S 
AssociATION.—F. T. James (President), gen- 
eral foreman, D. L. & W., Kingsland, N. J. 

INTERNATIONAL RaiLWAY MASTER BLACKSMITHS’ 
AssociATION.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 


Master Borter Makers’ Association. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, Al- 
bany, N. Y. 

New ENGLAND Rairroap Crus. — W. E. Cade, 


I 683 Atlantic avenue, Boston, Mass. 

egular meetings, second Tuesday in each 

month, except June, July, August and Sep- 
tember, at Hotel Touraine, Boston. 

New York Raroa Cius.—D. W. Pye, Room 
527, 30 Church street, New York. Meetings, 
third Friday in each month, except June. 
July, August, September, at 29 West Thirty- 
ninth street, New York. 

NortHwest Car Men’s Association. — E. N. 
Myers, chief interchange inspector, Minne 
sota Transfer Railway, St. Paul, Mian 
Meetings, first Monday each month, except 
June, July and August, at Midway Clu» 
Tooms; University and Prior avenue, St. 

aul. 

Paciric Rarrway Crus. — William S. Wollner, 
P. O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Calif., alter- 
nately, excepting June in Los Angeles and 
October in Sacramento. 

RarLway CLUB or GREENVILLE. — J. Howard 
Waite, 43 Chambers avenue, Greenville, P. 
Regular mectings, third Thursday in month, 
except June, July and August. 

Raitway CLum oF PrrTsBURGH.—]. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel. Pittsburgh, Pa. 

Ratrway Frere Protection Assocratiox.—P. A. 
Bissell, 40 Broad street, Boston, Mass. 
RarLway FUEL AND TRAVELING ENGINEERS’ Asse 
CIATION. — T. Duff Smith, 1255 Old Colony 

building, Chicago. 

Rartway SUPPLY MANUFACTURERS! ASSOCIATION. 
—J. D. Conway, 1941 Oliver Building. Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associ 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY CLUB — 
A. T. Miller, P. O. Box 1205, Atlanta, Ga 
Regular meetings, third Thursday in Janv- 
ary, March, May, July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rarway Cius.—D. M. George, Box 5. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each_month, except June, July 
and August, at Royal York Hotel, Toronto, 

nt. 

TRAVELING ENGINEERS’ AssocraTIoNn.—See Rail- 
way Fuel and Traveling Engineers’ Associa 
tion. b 

Western RarLway CLur.—W. L. Fox, executive 
secretary, Room 822, 310 South Michiean 
building, Chicago. Regular meetings, thir 
Monday in each month, except June, July, 
Aug. and Sept. 

(Turn to next left hand page) 
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ITS HERE! 
Ji TALIZED un covpmovivo 


FOR RAILWAY PASSENGER CARS 


Adds to the pleasure and >< 


tu 


healthfulness of railway travel .... 


makes possible worthwhile economies 


CONDITIONING OF AIR for passen- 
ger cars so that it will have a pleas- 
ing, mellow quality . . . rather than 
a sharp, shocking coldness... has 
always been the goal in railway air 
conditioning. With the introduction 
of Sturtevant""Railvane"SprayType 
Washers an important step forward 
in this direction was made. 


Now, with the development of the 
new Sturtevant Wet-Bulb Thermo- 
stat auxiliary control, still another 
important advance has been made. 
Sturtevant Automatic VITALIZED 


Air Conditioning is here! 


In a nutshell, Sturtevant Vitalized 
Air Conditioning provides condi- 
tioned air containing certain vital 
and comfort qualities usually asso- 
ciated with air from the outdoors. 
It makes possible the circulation— 
automatically—of 100% outdoor air 
under auxiliary wet bulb tempera- 
ture control, without overloading 
existing mechanical refrigeration 
apparatus. It also makes possible 
worthwhile economies in operation 
and maintenance. 


It means: 


1. Air washed with cleansing water sprays 
... removing dust and dirt. 


2. Air mellowed to a more uniform tem- 
perature and humidity—to avoid shock to 
passengers. 


3. Reduction in odors usually associated 
with "stale" cars. 


4. Evaporative Cooling - and material econ- 
omies in ice consumption, on cars equip- 
ped with ice water cooling systems. 


5. Less frequent starts and stops of exist- 
ing mechanical refrigeration equipment, 
with probable reduction in maintenance 
expense. 


6. Air Sterilization — either by the action 
of the water sprays or by the use of ultra- 
violet rays when the water sprays are not 
in operation. 


RAI |) VANE 


UNITS OR SYSTEMS | 


Sturtevant "Railvane'' Units or Systems are used by 37 
railroads. "Railvane" Air Conditioning is protected by 
30 issued patents and other patents pending. 


Sturtevant 
Dr dive 
Investigate this important step for- 
ward in Railway Air Conditioning. 


Our nearest office will gladly supply 


complete information. 


THE KEY TO VITALIZED 
AIR CONDITIONING 


One of the most important Railway Air Conditioning 
developments of the Sturtevant Research Laborato- 
ries—a positive, accurate, rugged Wet-Bulb Thermo- 
stat for regulating fresh-air. It is located in the 
outside air-intake opening of the passenger car. 


This thermostat control permits circulation of 100% 
outside air when weather permits—automatically— 
and without overloading existing mechanical refrig- 
eration apparatus. 


1. By providing satisfactory regulation of evapo- 
rative cooling, it makes possible economies in ice 
consumption on cars equipped with ice-chilled 
water spray type air conditioning systems. 


2. It reduces maintenance of existing mechanical 
refrigeration apparatus by reducing the number 
of starts and stops of this equipment. 


This new Wet-Bulb Thermostat has been in opera- 
tion on conditioned passenger cars through an entire 
summer season and has given utmost satisfaction. 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS., Branches in 40 Cities 


B. F. Sturtevant Company of Canada, Ltd. 
Galt, Toronto, Montreal 


FOR 27 YEARS...PIONEERS IN AIR CONDITIONING Ss 


C. & I. M. Contracts 
Rebuilding Job 


THE Chicago & Illinois Midland has en- 
tered into a contract with the Pullman 
Standard Car Manufacturing Company for 
the rebuilding of 100 seventy-ton gondolas. 


Gisholt Entertains Employees 


Over 2,000 persons, employees and their 
families, visited the plant of -the Gisholt 
Machine Company at Madison, Wis., on 
August 27, when they were given an op- 
portunity to become better acquainted and 
more familiar with the various activities 
of the company through personal inspec- 
tion. Officers of the company were on 
hand to greet the visitors. A light repast 
was served following the inspection. 


S. A. L. Premier Winter Train 
To Be Diesel Hauled 


DrrsEr electric power is to haul the Sea- 
board Air Line's "Orange Blossom Spe- 
cial" on its initial trip this December by 
reason of scheduled delivery of nine new 
Diesel electric locomotive units ordered 
recently by the road. An additional new 
feature of the new service will be the 
change of the Seaboard Air Line's northern 
operating terminus from Richmond, Va., 
to Washington, D. C., and the operation 
of the new locomotives through to the 
Capitol City. 

It is expected that the locomotive units 
will be operated chiefly in groups of three, 
each group having control cabs on both 
ends. “A” units carry the cabs, while "B" 
units are fitted for service between "A" 
units. Each "A" unit, however, is in reality 
a 1,800-hp. locomotive and can be oper- 
ated separately. Likewise, each "B" loco- 


NEWS 


motive can be coupled to a single "A" unit 
and the extra three "A" units used sepa- 
rately. Each locomotive carries two 900- 
hp, 12-cylinder, V-type, two-cycle General 
Motors Diesel engines. 


Unishear Contest 


Tue Stanley Electric Tool Division, The 
Stanley Works, New Britain, Conn., will 
conduct, from September 15 until Octo- 
ber 31, a contest to find out who owns the 
oldest “Mighty Midget” unishear still in 
use. To compete in the contest, for the 
winner of which there will bea new Mighty 
Midget, firms are requested to send to 
Stanley the serial number of their uni- 
shears and to describe briefly for what 
type of work it is used. The name "Stan- 
ley" is not expected to appear on the old- 
est shear in use, as the Mighty Midget 
was not added to the Stanley line until 
1929, Previous to that time the shears 
were manufactured by the Unishear Com- 
pany, New York. 


New Construction 


The Great. Northern is planning the in- 
stallation of a direct steaming system for 
20 stalls in its enginchouse at the Hillyard 
shops, Hillyard, Wash. 

The Seaboard Air Line is building two 
oil fueling stations at Hamlet, N. C., and 
Wildwood, Fla., respectively, for the pur- 
pose of serving nine new Diesel-electric 
units recently ordered. 

The Atchison, Topeka & Santa Fe, in 
connection with extensive improvements in 
its passenger engine and coach terminal at 
Chicago, has awarded a contract to Holton, 
Seelye & Company, Chicago, for the erec- 
tion of a shop building of steel and con- 
crete construction for making repairs to 
Diesel engines. This building, which will 


* * * 
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be 112 ft. by 324 ft, with an-annex 53 ft. 
by 202 ft, will cost approximately $250,- 
000, and will be equipped to overhaul and 
clean a complete streamline train in eight 
hours. 

American Refrigerator Transit Co., which 
is jointly owned by the Missouri Pacific 
and the Wabash, in connecion with ex- 
tensive improvements to its car shops in 
St. Louis, Mo., has awarded a contract to 
the Woermann Construction Company, St. 
Louis, for the erection of a one-story 
brick office, wash and locker building, 38 
ft. by 60 ft.; a car repair shed, 92 ft. by 
430 ft.; a mill shop, 59 ft. by 186 ft; a 
compressor building, 26 ft.. by 55 ft.; a 
welding shop, 25 ft. by 55 ft.; a paint 
storage building, 25 ft. by 125 ft.; and the 
relocation on a new concrete foundation 
of an existing 15-ft. by 40-ft. waste reno- 
vating building. All of the new struc- 
tures, except the office building, will be of 
structural steel frame construction with 
corrugated asbestos roofing and siding. The 
total cost of the new shop building and the 
machinery for these improvements will be 
between $200,000 and $300,000. 


Stoker Order Again Postponed 


Tue Interstate Commerce Commission 
has postponed from October 1 to Novem- 
ber 15 the effective date of its order in 
the automatic stoker case. The action 
came “upon further consideration of the 
record . . . and to comply with the terms 
of the stipulation heretofore entered into 
by all parties to the court proceeding re- 
lating to the order .. . now pending in the 
United States District Court for the 
Northern District of Ohio, and to afford 
opportunity for proper consideration of 
said case by the court." For similar rea- 
sons the effective date of the order was 


An eastbound passenger train of the New York, New Haven & Hartford trapped by the tidal wave at Stonington, Conn.—The engine with one 
car escaped to higher ground 
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previously postponed from July 1 to Oc- 
tober 1. 

The commission’s report in this case 
(No. 24049, A. Johnston, Grand Chief 
Engineer of the Brotherhood of Locomo- 
tive Engineers, et al. v. The Atchison, To- 
peka & Santa Fe Railway Company, et al.) 
was reviewed in the February issue of the 
Railway Mechanical Engineer, page 80. 


Railroad Men Get Awards in 
Welding Paper Competition 


THE jury of awards of the James F. 
Lincoln Arc Welding Foundation, Cleve- 
land, Ohio, announced on September 15 
that J. H. Hruska, metallurgical engineer, 
Electro-Motive Company, La Grange, Ill., 
received the highest award in the railroad 
classification, the amount of $2,543.88, for 
his paper entitled “Welded Body of Diesel 
Locomotive.” C. B. Faverty, chief en- 
gineer, Ryan Car Company, Chicago, re- 
ceived $1,526.33 for his paper “Arc Welded 
Underframe for Freight or Passenger 
Car." R. H. Redline, welding supervisor, 
American Locomotive Company, Dunkirk, 
N. Y, received $1,322.82 for “Welded 
Locomotive Boiler." 

Of the other awards in the railroad clas- 
sification, $712.28 went to W. C. Rockens- 
tire, assistant superintendent, American 
Locomotive Company, Schenectady, N. Y.; 
$508.77 jointly to E. A. Brooker, metal- 
lurgist, Bureau Construction and Repair, 
U. S. Navy, and F. A. Boyer, inspector, 
Atchison, Topeka & Santa Fe, Topeka, 
Kansas, co-authors; and $508.77 to H. C. 
Ventner, superintendent, Sacramento gen- 
eral shops, Southern Pacific, Sacramento, 
Cal. An award of $305.26 went to M. A. 
Burke, general foreman, locomotive tender 
shop, Lima Locomotive Corp., Lima, Ohio. 
G. S. Edmonds, superintendent of motive 
power, Delaware & Hudson, Albany, N. Y., 
and W. Simons, superintendent of shops, 
Cliffs Dow Chemical Company, Marquette, 
Mich., each received $203.51. 

Awards of $152.63 were received by 
J. E. Muhlfeld, consulting engineer, Kan- 
sas City Southern, and R. S. Twogood, 
assistant engineer, Southern Pacific. 


Bureau of Service Director 
Dies in Washington 
Harvey Borrwoop, who had been serv- 
ing as director of the Interstate Commerce 
Commission's Bureau of Service since 
March, 1937, died while en route to his 
office at the commission on September 2. 


Joun S. LrMrEv, 1641 Railway Ex- 
change building, St. Louis, Mo., has been 
appointed representative of the Graham- 
White Sander Corporation, for the St. 
Louis and Southwestern region. 

* 


THE WARNER & Swasey Co., Cleveland, 
Ohio, completed its fifty-thousandth turret 
lathe on September 28. In celebration of 
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New Equipment Orders and Inquiries Announced Since 


the Closing of the 


September Issue 


LOCOMOTIVE ORDERS 


Company No. of Locos. Type of Loco. Builder 
Texas-Mexican .....ossseeeseosooeeoo 7*  Diesel.elec. Baldwin Loco. Wks. 
Wheeling & Lake Erie................ 5 2-8-4 American Loco. Co. 
LOCOMOTIVE INQUIRIES 
New York Central............0eeseeee Ea Diesel-elec. switcht —  ...s.ecesssesocseoeces 
FREIGHT Car ORDERS 
Road No. of Cars Type of Car Builder 
Bessemer & Lake Erie................ 100¢ 50-ton, all-welded box Pullman-Standard 
Chief of Engineers, 25 10,000-gal. tank American Car & Fdry. Co. 
. M. Huber Corp. 4 40-ton hopper American Car & Fdry. Co. 
llinois Central ... 1, 40-ton box American Car & Fdry. Co. 
Union Pacific .. 50: Box Pullman-Standard 


PASSENGER Car ORDERS 


Road No. of Cars Type of Car Builder 
Alabama Great Southern.............. 2 trains $ St. Louis Car Co. 
Routhsrn Pe egal ae ae 4 trains ø St. Louis Car Co. 
icago, Burlington 1 train Š 
& Quincy. A E ist 2 sleeping ** } E Pieler Edw. G. Budd Mfg. Co. 


* The Texas-Mexican has applied to the Interst 


ate Commerce Commission for approval of a plan 


to issue $200,000 of equipment trust certificates to the Reconstruction Finance Corporation to finance, 


in part, the purchase of these locomotives. 

t Éach of 600 hp. The New York Central's pl 
approved by the Interstate Commerce Commission. 
in its various shops. 

i Wate, with option to buy. 

With steel sheathing and wood lining. 
delivery. 


To 


an for securing a $5,000,000 work loan has been 
The company has returned 3,804 men to work 


cost approximately $2,700,000. For early 1939 


ø The Southern has ordered, subject to the approval of the Interstate Commerce Commission, 
four Diesel-electric passenger trains, consisting of two units each, consisting of an 80-ft. steel Diesel- 
electric combined mail, baggage and power car and a 63-ft. 10-in. steel air conditioned passenger 


coach. 
will be constructed by Fairbanks, Morse & Co. 
trains are identical. 


The trains will be built by the St. Louis Car Company, and the engines supplying the power 
The specifications for the Alabama Great Southern 


** The train, another Zephyr of 4 cars is to be equipped with a 1,000-hp. Electro-Motive Corp. 


Diesel engine for generating electric power. 


The sleeping cars are for use in the Denver Zephyrs. 


Mr. Boltwood took the position vacated 
by W. P. Bartel when the latter was ap- 
pointed to the office of secretary. 

Mr. Boltwood was born in Albany, N. 
Y., July 6, 1875, and was educated in the 
public schools there and in Denver, Colo. 
He attended Colorado College and con- 
tinued his studies by correspondence. He 
began his railroad career with the Union 
Pacific in 1896 as night engine wiper and 
call boy, and, continuing in mechanical de- 
partment work on several railroads, filled 
various positions up to master mechanic. 
This railroad service was with the Union 
Pacific, Denver & Gulf, the Colorado & 
Southern, the Denver & Rio Grande, and 
the Union Pacific in Colorado and New 
Mexico. Also, he was for a period con- 
nected with the gold mining and milling 
industry in Colorado, Idaho and Wash- 
ington. 

When the Bureau of Locomotive Boiler 
Inspection of the Interstate Commerce 
Commission was organized in 1911 Mr. 
Boltwood was one of the original 50 dis- 
trict inspectors. He remained with that 
organization until 1918 when he was trans- 
ferred to the United States Railroad Ad- 
ministration, Division of. Operation, as 
supervisor of equipment. When the rail- 
roads were returned to private operation 


Supply Trade Notes 


the event a special program of plant in- 
spection, lunch and dinner were arranged 
for guests in attendance. 

* 

Roy H. SyonEnc has been appointed sales 
representative in the New York district of 
the J. G. Brill Company reporting to L. H. 
Corlette, district sales manager, 30 Church 
street, New York, 


he was appointed mechanical engineer with 
the Mechanical Department, Division of 
Liquidation Claims of the Railroad Ad- 
ministration. In 1923 he returned to the 


H. Boltwood 


Bureau of Locomotive Inspection, I. C. C., 
and in April, 1925, was appointed assistant 
director, Bureau of Service. 


Avery PuiLLis has been appointed dis- 
trict manager of the mid-western sales 
territory of Beaver Pipe Tools, Inc., with 
headquarters at Chicago. 


Curtis G. GnrEN, formerly district man- 
ager for the Baldwin Locomotive Works 
at St. Louis, Mo., has been transferred to 

(Turn to second left hand page) 
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Gheck Your Operating Costs 


A comparison of costs reveals that non-Diesel users are paying 
a terrific premium for switching service. They are carrying a 400 
per cent extra burden in hourly fuel costs — 200 per cent higher à 


roundhouse costs — 100 per cent extra for maintenance. E 


ELECTRO -MOTIVE 


SUBSIDIARY OF GENERAL MOTORS 


Your Answer.... 


ef Operation 


I. operating costs are out of line, surely a 50 per cent reduction 


in such a magnitudinous expense as yard switching should 
interest you. This service cost the Class 1 railroads $328,000,000 
in 1936. The major items included $35,403,983 for coal (exclusive 
of transportation costs); $39,676,146 for repairs: $16,539,115 for 
roundhouse expenses and $3,326,531 for water. 


Actual records show that EMC Diesel operation reduces fuel 
costs by 80 per cent, maintenance by 50 per cent, engine-house 


expenses by 66 per cent and water costs are eliminated entirely. 


DIESEL 
POWER 


CORPORATION 


LA GRANGE, ILLINOIS, U. S. A. 


the Chicago office as assistant district man- 
ager. A. B. McCoy, who had been Mr. 
Green’s assistant, has been appointed dis- 
trict manager at St. Louis. Henry K. 
Patjens has been transferred from Chi- 
cago to the St. Louis office as assistant 
to Mr. McCoy. 


Assott F. RIEHLE, formerly in charge 
of sales and management of the Riehle 
Bros. Testing Machine Co., has been ap- 
pointed sales manager of the Smootharc 
welder and welding electrode divisions of 
Harnishfeger Corporation, Milwaukee, 
Wis. 

* 

Georce Harrison Houston, president of 
the Baldwin Locomotive Works since 1929, 
has resigned, and Charles E. Brinley, a 
member of the board and of the executive 
committee of the company, has been ap- 
pointed acting vice-president with execu- 
tive powers. Mr. Brinley will continue 
also as president of the American Pulley 
Company. Mr. Houston served as presi- 
dent of the Baldwin Locomotive Works 
since March 28, 1929, when he succeeded 
Samuel M. Vauclain. Before his election 
as president of Baldwin, he spent most of 


G. H. Houston 


his business career as an industrial engi- 
neer. He was born at Covington, Ky., on 
January 4, 1883, and received his early 
education in the public schools of that city 
and at the Cincinnati (Ohio) Technical 
School. Later Mr. Houston became asso- 
ciated with Fisher Brothers of Detroit, 
Mich., as technical adviser, upon their es- 
tablishment of the Fisher Body Company, 
and was affiliated with them until’ 1929. 
From 1916 to 1920 he was a member of the 
engineering firm of George W. Goethals 
Company and headed his own firm during 
the years 1921-1922, during which period 


General 
F. A. BUTLER, superintendent motive 
power and rolling stock of the Boston 
& Albany, with headquarters at Boston, 
Mass., retired on September 30. 


C. S. Perry, master mechanic of the At- 
lantic, Birmingham & Coast at Fitzgerald, 
Ga., has been appointed superintendent of 
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he was concerned with the reorganization 
and management of several industrial con- 
cerns, including the Wright-Martin Air- 
craft Company and the Wright Aeronauti- 
cal Corporation. Mr. Houston is presi- 
dent and director of several Baldwin sub- 
sidiary companies. In 1934, during the per- 
iod of the National Recovery Administra- 
tion, he was appointed by Administrator 
Hugh Johnson as chairman of a committee 
representing the capital goods industry. 


* 
ARTHUR JAMES Manson has been ap- 
pointed transportation sales manager of 


the Westinghouse Electric & Manufactur- 
ing Co, with headquarters at Pittsburgh, 


Arthur James Manson 


Pa., following the recent consolidation of 
the transportation and generator divisions 
of.the company. Mr. Manson was born at 
Scituate, Mass., and was educated in the 
Boston public schools. and was graduated 
as an electrical engineer from Massachus- 
etts Institute of Technology in 1905. The 
same year he entered the student’s course 
at Westinghouse. His engineering assign- 
ments included the electrification of the 
Pennsylvania Railroad tunnel in New York 
City and the electrification óf the Long 
Island Railroad, the Norfolk & Western 
and other lines. In 1912 Mr. Manson be- 
came a special railway salesman for West- 
inghouse in New York and eight years 
later was appointed manager of the trans- 
portation division. In 1924 he was ap- 
pointed manager of the heavy traction sec- 
tion at East Pittsburgh, Pa., and in 1931 
he became assistant sales manager of the 
transportation department. Last Novem- 
ber, Mr. Manson was appointed manager 
of the transportation division. 


Personal Mention 


motive power, with headquarters at At- 
lanta, Ga. 


CHARLES J. GRAHAM, vice-president of 
the Pressed Steel Car Company, has been 
elected president of the Pittsburgh & West 
Virginia, with headquarters at Pittsburgh, 
Pa., to fill the vacancy caused by the 
death last June of Frank E. Taplin, of 


THE CansoLov Company, INC., Detroit, 
Mich., will resume this fall the Carboloy 
“schools” it has conducted during the past 
year to acquaint shop men with all prac- 
tical phases in the use of cemented car- 
bides. The course, conducted either in 
local Carboloy offices or in the users’ 
plants, is available without charge to 
executives and shop men engaged in the 
metal-working industries. Arrangements 
to attend can be made through the Detroit 
office of the company or through any Car- 
boloy representative. 

* 

J. C. BanNABv, manager of the Worth- 
ington Pump & Machinery Corporation's 
Oil and Gas Engine Application division, 
at Buffalo N. Y. and responsible for 
engine sales in the Central division, has 
been placed in charge of special engineer- 
ing work covering engine research and de- 
sign. W. E. Wechter, in charge at New 
York of engine sales in the Atlantic divi- 
sion, has been transferred to Buffalo to 
succeed Mr. Barnaby, and he will be as- 
sisted by J. F. Hecking, assistant manager 
of the Oil and Gas Engine Application di- 
vision. The Atlantic division, oil engine 
sales will be covered by H. C. Wood at 
New York, while W. L. Russell, at Har- 
rison, N. J., will take over the gas engine 
sales, in addition to Mr. Russell's present 
responsibilities as Manager of the Eastern 
division of Worthington Oil and Gas 
Power Sales. 


Obituary 


RosERT B. BEALE, manager of turbine 
sales in the central station department of 
the General Electric Company, died at his 
mo in Schenectady, N. Y., on Septem- 

r 1l. 


GroncE D. BASSETT, retired manager of 
the railroad department of the H. Chan- 
non Company, Chicago, and formerly 
vice-president of Crerar, Adams & Com- 
pany, Chicago, died on September 10 at 
West Chicago, Ill. Mr. Bassett was born 
in Batavia, Ill, on May 17, 1863. He en- 
tered railway service as a clerk in the 
store department of the Chicago & North 
Western, and on June 16, 1879, entered the 
employ of Crerar, Adams & Company as an 
office boy. In 1898 he was promoted to 
salesman, and in 1924 to vice-president. 
On July 1, 1931, he went with the H. 
Channon Company as manager of the rail- 
road department and served in that ca- 


pacity until his retirement on February 
15, 1935. 


Cleveland. Mr. Graham was born on 
March 13, 1878, at Pittsburgh, and entered 
the bolt and nut business on January 6, 
1896, with John Charles & Co. When 
the latter company became the Graham 
Nut Company, Mr. Graham became a 
partner, and when it was incorporated in 
1904, he became vice-president. Mr. Gra- 
ham retained the vice-presidency in 1922 
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Full Program of Reports Presented at Business Meeting of the Master 


Boiler 


Carl Harper, 
Vice-President 


Tue twenty-fifth annual meeting of the Master Boiler 
Makers’ Association was held at the Hotel Sherman, 
Chicago, September 26 and 27, the first day being de- 
voted to an executive committee meeting, while the sec- 
ond was devoted to the presentation of seven topics, 
abstracts of which are herein included. Although the 
meeting was called for committee members only, 56 
railroad members and guests were registered at the 
Tuesday session. 

A committee report was presented on topics selected 
for the 1939 meeting, a change in the scope of which is 
intended to increase the service rendered by the associa- 
tion to the railroads. Among the new topics selected 
for presentation at the 1939 meeting will include (1) 
recommended practices to railroad management on the 
training of boiler-maker apprentices, (2) the standard- 
ization of inspection, testing and cleaning of air reser- 
voirs, (3) the renewal of fireboxes, including laying out, 
fabrication and application, as well as the application of 
crown and staybolts, (4) a standard practice for locating 
the height of crown sheet, water glass, gage cocks and 
low-water-alarm drop pipe, and also recommended prac- 
tices for marking the back head for water level and the 
highest point of the crown sheet, (5) the advantages 
and disadvantages of using all-welded and alloy steel 
for locomotive cisterns to decrease weight and to reduce 
pitting and corrosion, and (6) the causes of flues in 
service cracking longitudinally through the bead and 
means for eliminating such cracking. 
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W. N. Moore, President 


Makerg Association 


A. F. Stiglmeier, 
Secretary-Treasurer 


Improving boiler circulation, 
honeycombing and slagging, 
proper waste-bear designs, pit- 
ting and corrosion, cinder cut- 
ting, and the proper method of 
applying flexible staybolts are 
among the subjects discussed 


Because this year’s session constituted a business meet- 
ing only, it was decided that the officers elected in 1937 
should direct the association’s activities during the com- 
ing year. These are as follows: President, W. N. 
Moore, general boiler foreman, Pere Marquette, Grand 
Rapids, Mich. ; vice-president and chairman of the ex- 
ecutive board, Carl Harper, general boiler inspector, 
Cleveland, C. C. & St. L., Indianapolis, Ind. ; secretary- 
treasurer, A. F. Stiglmeier, general foreman boiler de- 
partment, New York Central, West Albany, N. Y. M. 
C. France, general boiler inspector, C. St. P. M. & O., St. 
Paul, Minn. ; L. W. Steeves, boiler foreman, C. & E. I., 
Danville, Ill.; and C. W. Buffington, master boiler 
maker, C. & O., Huntington, W. Va., were elected in 
1937 to three-year terms on the executive board and 


403 


L. R. Haase, district boiler inspector, B. & O., Swiss- 
vale, Pa., will continue to serve out the unexpired term 
on the executive board of W. N. Moore, who was elected 
president of the association. 


Secretary Stiglmeier, reporting on the financial status 
of the association, announced that the executive com- 
mittee had decided that membership dues would be 
waived for the year 1939-1940. 


Suggestions for Reducing Leaky Stays and Cracked Side Sheets 


Improved boiler circulation, proper washing of boilers, water treatment, and 
` standard methods of changing water aid in boiler maintenance 


Chairman C. W. Buffington (C. & O.) reported on 
Topic No. 1: "What means can or have been suggested 
to improve circulatory and other conditions in the loco- 
motive boiler to eliminate leaky stays and cracked side 
sheets?" He stated that standard practice for boiler 
washing, blowing down of boilers, filling up of boilers 
and firing up, together with the treatment of boiler 
feedwater, have aided materially in great improvements 
during the past 13 years in reducing the number of leaky 
staybolts and cracked side sheets on the C. & O. The 
chairman presented each of his committee members in 
turn, who read individual reports as follow: 


Report by D. A. Stark 


The following have resulted in improved boiler con- 
ditions on the Lehigh Valley: (1) The careful wash- 
ing of boilers, (2) the careful blowing down and filling 
up of boilers and (3) the use of treated feedwater. 
Prior to the use of the latter, it was necessary on the 
Lehigh Valley to renew side sheet on an average of 
15 to 18 months, while at the present time we are 
averaging 6 years. There have been also experiments 
of different methods of application of staybolts which, 
by increasing the water space and increasing the width 
of the mud ring, have resulted in better circulation; I 
believe is a big factor in the solution of this trouble. 


Report by J. F. Powers 


The Master Boiler Makers’ Association's report for 
1935 included a number of special papers, among which 


was Topic No. 3 entitled: “Staybolt Leakage and Crack- 
ing of Firebox Sheets—What Can Be Done to Prevent 
Same?” This included a complete report on the design 
of standard side sheets with corrugations. This design 
of side sheet has been used for the past 30 years by the 
Chicago & North Western, and with them we have 
experienced very little trouble with leaky staybolts. 

It is generally accepted that adding heating surface 
and circulation to the conventional type of locomotive 
firebox and combustion chamber increases the efficiency 
of the locomotive; therefore, any type of circulator which 
is properly designed and can be maintained without inter- 
rupting the availability of the locomotive and with 
reasonable amount of expense is an asset to the locomo- 
tive. 

Well-designed circulating devices are becoming an im- 
portant factor, if not a necessity, due to the increasing 
horsepower of the modern steam locomotive and capacity 
from the boiler. Adding properly designed circulators 
to the firebox and combustion chamber in the opinion of 
the committee relieves the balance of the firebox of 
some of the work it would otherwise be required to do, 
particularly the side sheets where the temperature is 
high under the brick arch; this should help to eliminate 
leaky staybolts and prolong the life of the side sheets. 


Report by W. R. Hedeman 


Various means have been suggested for improving 
boiler-water circulation and a few have been tried out 
in service. One of the earliest means of major impor- 
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tance was the arch tube, though their application was 
primarily made for supporting the arch brick. However, 
these tubes do provide a definite circulation from the 
throat sheet to the upper portion of the back head. This 
has been conclusively proven by tests, showing that in 
arch tube locomotives the water surges higher at the 
back head than the normal water level, this surging 
being due to the rapid movement of the water through 
the arch tubes. 

Various other methods have been tried out, some of 
which are still in use, one being the semi-water-tube 
firebox, having water troughs in the crown sheet con- 
nected to the side water legs by means of circulating 
tubes. This design has the effect of providing rapid 
circulation of the water from the bottom of the side 
water leg up along the side sheets to the tubes, and 
through them to the troughs, thence to the steam dis- 
engaging surface. Another type of circulator is the 
syphon, a great many of which are in service, and still 
another is the design of circulators consisting of several 
vertical water legs dropped from the crown sheet with 
transverse connections to each side water leg. 

Since this subject deals principally with prevention of 
leaky staybolts and cracked side sheets, a design of fire- 
box not possessing either one of these features, that is 
the staybolts or side sheets, would eliminate this trouble, 
and there are a number of such fireboxes in practical 
and successful service today. 

We have on the Baltimore & Ohio, 12 locomotives 
with water-tube firebox boilers, the first built in. 1927 
and the last a four-cylinder type built in 1937, the total 
mileage to date of these locomotives being nearly 
4.020.000 miles. 

This design consists of a horizontal longitudinal drum 
at the top of the firebox, having rectangular shaped side 
headers connected thereto by means of 4-in. diameter 
nipples. These top headers in turn are connected to 
longitudinal lower side headers, flush with the grate 
surface, by means of double and triple rows of vertical 
water tubes which comprise the sides of the firebox, so 
far as the heating surface is concerned. These tubes 
are practically vertical and it is generally recognized that 
a tube of this type provides the best means of circulation. 

Aside from the elimination of troublesome mainte- 
nance problems, improved circulation is highly desirable 
as a means of providing more efficient and economical 
production of steam. 

All the water should circulate in one continuous cur- 
rent in a constant direction in order to carry off the 
steam quickly and to insure that the generating tubes 
contain as little steam and as much water as possible, 
which is essential to evaporative economy. The gen- 
erating tubes should be arranged to facilitate free escape 
of the steam. When steam is generated in tubes, the 
steam bubbles rise most freely when the tubes are vertical 
and least freely when they are horizontal. 

It has long been recognized that improved circulation 
is the purpose of water-tube boilers and experiments 
have demonstrated that the nearer vertical and straight 
the tubes stood in the boiler the more perfect the cir- 
culation, the freer it is from scale and steam pockets. 


_ Report by C. A. Seley 


The fundamental cause of leaking staybolts, cracked 
side sheets, and pitting and corrosion is mainly due to 
temperature differences in the various parts of the boiler, 
wherein the fire is at the back end and the feedwater is 
introduced at or near the front end; with a common 
temperature of the upper portion of the whole length of 
the steam space. 
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The obvious remedy for these troubles is to reduce 
the temperature range in the water leg by (1) preheat- 
ing to the highest possible degree before admission to 
the boiler, and (2) promoting circulation of the intro- 
duced feedwater, which, due to its gravity, quickly seeks 
the lower portion of the boiler shell. 

Remedy No. 1, preheating before admission cannot 
be done on a locomotive with any great degree of uni- 
formity or in amount of heat transfer, as is possible in 
much of stationary power practice, due to the varying 
service of the locomotive, and use of the exhaust in the 
draft promotion. 

The boiler water, therefore, is quite generally intro- 
duced into the boiler at temperatures around 200 deg., 
more or less, lower than the steam temperature. If 
considerably jetted it may pick up considerable heat in 
seeking the shell bottom and in its backward travel to 
the lower temperature level in the firebox throat and 
sides. 

The general water circulation, due to the accretion of 
heat and the transfer into steam, draws the water from 
these lower regions, forces it upward at the side sheets 
and then forward over the crown sheet toward the flues, 
thereby maintaining the proper water level throughout 
the boiler. Thus, the bare locomotive boiler, regardless 
of size, provides for some self-generated circulation. 

In order to increase that circulation, it would be neces- 
sary to introduce a device embodying a connection to 
the lower part of the boiler and extend it into the fire- 
box, thereby creating additional heating surface and 
steam production, discharging into the upper region 
arpund or over the firebox, thereby greatly increasing 
the general circulation and minimizing the range of 
water temperature within the boiler. 

With the growth in size of fireboxes came the neces- 
sity for directing hot gases to fill and heat the upper 
back corners, which brought about the use of arches and 
arch tubes. The latter, while primarily used as a sup- 
port of the arch, incidentally aid the water circulation by 
drawing solid water from the thrdat sheet space, im- 
parting heat during its backward travel, so that the dis- 
charge is mixed water and steam. These excellent rc- 
sults however are so in quality, but not in quantity, be- 
cause the total heating surface added thereby is rela- 
tively small and the amount of water thus handled is 
proportional thereto. The Nicholson thermic syphon 
was devised and is in general use to compensate for 
these shortcomings, and also to provide a firm, adequate 
support for any desired brick arch. The value of 
Thermic-syphon circulation and increase of firebox heat- 
ing surface has been demonstrated by its general use 
in America and abroad. The benefits derived in reduced 
staybolt breakage, as well as lengthened firebox and flue 
life were fully reported by a committee for the Master 
Boiler Makers' proceedings of 1931. With many designs 
of locomotive boilers, the back pair of drivers interferes 
with the application of lagging or cover for the wrapper 
sheet, and with a desire to promote the circulation at 
the sides of the firebox, a design of Thermic syphon 
has now been in service long enough to quite fully 
demonstrate a further improvement in the circulation. 


Report by H. E. May 


It is being brought to my attention through different 
channels that a great deal of trouble is being experienced 
on some other roads with side sheets checking, excessive 
staybolt breakage, etc. In my opinion, these troubles are 
due to improper maintenance, due in most instances, to 
failure of supervisory forces to give enough of their 
attention to those assigned to washing. blowing down 
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and filling boilers. I have found that this causes more 
fire checks in fireboxes than any other one thing. A 
second contributing factor is permitting scale clusters to 
build up around staybolts, causing the sheet to become 
unduly hot, the excessive amount of expansion and con- 
traction resulting in cracking of sheets around staybolts. 

The proper treating of water will eliminate the trouble 
with scale, but it will not prevent cracks in side sheets 
unless the washing and filling of boilers is done in the 
proper manner. I am confident that the standard prac- 
tice for blowing down, washing and filling of boilers in 
force on the Illinois Central has increased our firebox 
life to such an extent that at the present time there is 
no way whereby we can anticipate just how long our 
fireboxes will last, and have reduced our staybolt break- 
age from an average of around five bolts per locomotive 
per month to one-sixth of one bolt per locomotive per 
month. Such performance as this certainly. proves that 
it is up to the shop boiler force to maintain boilers, in- 
stead of expecting the chemist to do the whole job with 
feedwater treatment. They both go hand in hand, but 
one without the other is a waste of time and money. 

I would also set forth the experience we have had 
with the American Arch Company's Security Circulators. 
We made our first application of these circulators to a 
Mountain-type locomotive, No. 2429, in August, 1934, 
which locomotive had last received a firebox in July, 
1930, application being made to sheets which had already 
rendered four years' service. The results obtained caused 
us to apply three more sets: One set to locomotive No. 
1143, in July, 1935, which received new side sheets in 
june, 1931; one set to locomotive No. 1053, in June, 
1936, which last received a firebox in February, 1927; 
and one set to locomotive No. 1050, during September, 
1936, which had received a firebox in June, 1934. Since 
the application of the circulators, these locomotives have 
made mileage as shown below: ; 

Mileage as of 


Loco. No. June 30, 1938 
2429 220.040 
1143 198,596 
1053 118.974 
1050 103,335 


We have had no trouble with leaks, mud burns, blis- 
ters, etc., in these boilers since the circulators were ap- 
plied and the conditions of sheets today is practically 


the same as when they were installed. In addition to 
this performance as to mileage and freedom from trouble 
with leaks, ete., these circulators, because of their design. 
have etfected a considerable saving in the use of arch 
brick as compared with other locomotives of the same 
type in similar service. 

Further 1 have been informed there are now 66 cir- 
culators installed in 15 locomotives operating on eight 
roads in the United States and Canada. These locomo- 
tives collectively have over a million locomotive miles 
to their credit since Security Circulators were installed 
in the first locomotive four years ago last July. 

In not a single instance have the circulator units them- 
selves required any maintenance, nor have they shown 
any signs of deterioration. ‘There have been a few cases 
where joint welds at the side sheets have required atten- 
tion, due to improper welding at installation, but these 
have not been serious and in no way have these leaks 
been considered a hazard. 

While there have been no boiler-efficiency tests run 
on these circulator-equipped locomotives, day in and day 
out, operation points toward superior performance. 

Another advantage brought out in service is more free- 
dom from honeycombing and flue plugging. This, of 
course, must be due to the arch arrangement. A better 
proportioned arch is used and the baffle effect of the cross 
arms, which are exposed below the lower surface of the 
arch, probably has some effect in preventing some of the 
carry-over of partially consumed small particles of coal. 

Results obtained to date indicate that firebox main- 
tenance will be materially lowered. The first locomo- 
tive equipped four years ago carried its side sheets three 
years beyond what the renewal date would have been, 
adding about 200,000 miles to the life of these sheets. 

The fourth locomotive to be equipped has been operat- 
ing in the worst water country that could be found. In 
that territory, the life of arch tubes, syphons and side 
sheets is particularly short. This locomotive now has 30 
months to its credit with a perfect record on firebox main- 
tenance. Not only have the circulators been entirely 
trouble-free, but side sheets are reported to be as smooth 
and free from wrinkles and cracks as they were the day 
the locomotive was turned out with new side sheets and 
circulators. This cannot be said of any locomotives of 
the same class with comparable mileage. Present indi- 
cations are that the side sheet life of this locomotive will 
be at least doubled. 


The Proper Application of Flexible Staybolts 


A discussion of two methods which have been used extensively 
for applying flexible staybolts 


The committee members submitted individual reports 
on the following two questions: (A) Should flexible 
staybolts be set to a decided seat in the sleeves, cut to 
length and headed over on the firebox end? (B) should 
flexible staybolts be set to a decided seat in the sleeves 
and turned back one-quarter of a turn before cutting to 
length for heading? The committee suggested that the 
Master Boiler Makers’ Association adopt method (A) as 
recommended standard practice; the reasons for this 
recommendation are set forth in the conclusion to this 
report. 


Report by A. D. O'Neil 
Although opinions differ concerning the most satis- 
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factory method of applying flexible staybolts, my own 
experience generally favors the following method: 

When applying flexible staybolts, subject each bolt to 
a preliminary seating, after which it should be slackened 
back one-half turn before being headed over and seated 
permanently. Firebox sheets are straightened and tack 
bolts applied to hold the sheets in alignment and insure 
proper water space. The balance of the holes are then 
tapped and the remaining bolts applied as outlined. Fol- 
lowing application, the bolts should be cut off and headed 
over before tack bolts are disturbed, as all tack bolts 
will require resetting. 

The practice of slackening each bolt one-half turn 
following preliminary seating is recommended to provide 
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uniformity of tension on each and every bolt involved. 
Obviously there are zones where one-half turn will prove 
insufficient and where it will be necessary to slack bolts 
back a greater distance. Bolts in syphon diaphragm 
plates adjacent to syphon necks are an illustration. — 
The development of flexible staybolts and their applica- 
tion to modern power represents one of the major ad- 
vances in locomotive boiler progress. As such they 
should receive the utmost care in their application and 
maintenance. The methods for so doing as here set 
forth are based on many years of successful performance 
and hence recommended in lieu of alternate methods. 


Report by F. Yochem 

The practice on the Missouri Pacific is to apply flexible 
staybolts and radial stays to fireboxes and snub them 
in the sleeve after which they are cut off to length and 
driven. We do not deem it necessary or a good practice 
to slack the bolt off one-quarter of a turn after it has 
been seated in the sleeve since, in our opinion, slacking 
the bolt adds additional stress and strain in rigid stay- 
bolts or radial stays in that vicinity of firebox. 

We realize on firebox renewal some of the holes in 
the new firebox sheets are not exactly in the same loca- 
tion as the original or first application, therefore, flexible 
bolt heads do not seat as freely in the sleeve as the 
original bolt did; therefore, we question the advisability 
of providing additional slack. 


Report by E. J. Brennan 

At the time flexible staybolts were adopted, it was 
the general practice to apply bolts turned back one- 
quarter to one-half turn. This was the method we used 
for a number of years with good results. 

On boilers with full installation of flexible staybolts 
that had flush sleeves behind the cab, running board 
brackets and other fixtures, we encountered considerable 
trouble and expense in removing flush caps. After the 
third or fourth flexible staybolt test, the flush sleeves 
were so badly distorted that in most cases it was neces- 
sary to renew the sleeve, bolt and cap. We decided to 
eliminate the flush sleeves and apply hollow rigid stay- 
bolts. This was tried out on a few locomotives and 
after four years service the results obtained were satis- 
factory. As locomotives were shopped for heavy repairs, 
hollow rigid staybolts replaced flush flexible staybolts. 

When we started applying hollow rigid bolts, the 
practice of applying flexible bolts was changed in order 
not to overload or stress the rigid staybolts. With the 
exception of flexible staybolts on the throat sheet around 
the syphon neck, all the rest are turned in to a decided 
seat in the sleeve. Over a period of ten years, on a 
check of 1,200 locomotives that have a full installation 
of flexible staybolts, we have not averaged over one 
broken bolt to a flexible bolt test. This is just as good, 
if not better than the record we had for the previous 
method for applying flexible bolts. 

Staybolts are run in with a motor almost to a seat, 
then turned in the rest of the way by hand. The reason 
for finishing the application by hand is to take special 
care and know that the bolt is not bearing too hard in 
the sleeve, especially where the sleeves are old and have 
a tendency to be brittle, the vibrating or hammering 
caused by driving the bolt might possibly crack the 
sleeves if the staybolt were screwed in too tight. 


Report by F. A. Longo 
We must remember that the stresses on a flexible bolt 
are bending movements due to the unequal thermal expan- 
sion of inner and outer plates and vibration due to in- 
equalities of track and speed of the locomotive. Added 
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to these stresses is the tension of 7,500 Ib. per sq. in. of 
cross-sectional area due to boiler pressure. This tensional 
stress is the only stress on a staybolt that can be 
accurately calculated. 

The difference in temperatures between the inner and 
outer plates is governed by the firebox temperature, the 
amount of boiler scale adhering to the plates and by the 
speed of circulation of the water in contact with the 
plates. In addition we have vibratory stresses due to 
piston thrust and also drawbar shocks in the sudden 
starting and stopping of trains. 

The types and classes of failure of staybolts is divided 
into two main divisions: First, broken or fractured bolts, 
and, second, failure of the joint between the bolt and 
the plate, causing leakage. 

The broken bolts can. be divided into two classes, the 
first of which is the slower or progressive crack type of 
fracture and the second, the sudden break. The fiber 
strain on the bolt which is responsible for failures of 
either type is governed by the following factors: (1) 
Diameter of bolt with relation to thickness of plate; 
(2) the fit of the bolt in the plate, as too tight or loose 
in the threads and (3) the shape of the bolt as to whether 
straight diameter or reduced shank. 

All flexible bolts should be released slightly from close 
contact with the sleeve seat before riveting, because the 
riveting operation has a tendency to draw up the bolt. 
The following table gives the approximate clearance be- 
tween the flexible-staybolt head and the sleeve by turning 
back, after it has touched the sleeve: 


v6 turn backward l64 in. scant 
L4 turn backward W4 in. full 
¥ turn backward Ye in. full 
YZ turn backward 364 in. scant 
$$ turn backward 364 in. full 
34 turn backward lig in. full 
% turn backward $64 in. scant 
turn backward 564 in. full 


A loose fit flexible bolt has a tendency to turn while 
riveting and the bolt takes much more driving to upset 
in hole. The fit in the sheet when bolt is run in must 
be such that the ordinary strength of one hand on a 
12-in. wrench is just sufficient to turn the bolt in the 
sheet. 

Bolts should be cut off parallel with the sheet for 
driving. 

When driving up flexible bolts, the holder-on should 
be held securely against the head of the bolt with a 
50-Ib. or heavier standard dolly and riveting plug and 
kept central in line with the riveting blows. 

In driving flexible bolts several hard blows must be 
struck in the center to upset the bolt in the sheet then 
rotate the air hammer counter-clockwise (this so the 
oe does not screw out) on the bolt to knock down the 
edges. 

Flexible bolts must be threaded to make a good fit in 
the sheet, fits either too tight or too loose are objection- 
able and cannot be expected to give good results. 

Before applying flexible bolts, holes must be blown out 
with air to remove cuttings left in the holes during the 
tapping process. 

Ends of bolts may be burned off to required length 
with an acetylene torch before driving. 

When applying flexible staybolts covering large areas. 
the sheets should be held together by screwing a stud 
through the tapped holes, locating the studs every four 
or five rows and so spaced to prevent the springing in 
or out of the sheets when applying bolts or when bolts 
are being riveted over. All rigid staybolts in close 
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proximity to flexible bolts should be in place before the 
application of flexible bolts. 
Conclusion 


In addition to the foregoing reports, the committee 
received opinions from other members of the Associa- 


tion. In checking the replies obtained from various rail- 
roads, the committee found that a great majority of 
them followed the method of seating the bolts as outlined 
in Method (A) of the first paragraph of this report. 
Therefore, the committee suggested that the Master 
Boiler Makers’ Association adopt Method (A). 


Pitting and Corrosion of Boilers and Tenders 


Committee reports present practice in 
repairing boilers and tenders 


While the committee has endeavored to report on pit- 
ting and corrosion conditionings existing on all roads, 
obtained as the result of a questionnaire, a difference of 
opinion was found in some cases. Therefore, this re- 
port presents the practice in effect on a majority of roads 
for repairing locomotive boilers and tenders made neces- 
sary by pitting and corrosion of the various parts in- 
volved. Reports of individual committee members are 
as follows: 


Report by J. P. Becker 


A questionnaire was submitted on the following items 
which will be discussed in the order noted: (1) Pitting 
and grooving in boiler courses, (2) life of fireboxes, 
(3) life of flues and mileage between resetting of flues, 
(+) pitting and corrosion of locomotive tenders, (5) stor- 
ing of boilers to prevent corrosion, and (6) the use of 
treated water and continuous blow-off. 

Pitting and Grooving in Boiler Courses—Pitting and 
corrosion in boiler-course shell plates, usually confined to 
the area adjacent to waist-sheet supports, caulking edges, 
edges of washout plug holes, corrosion or grooving of 
sheets on the water side at the mud ring, front and back 
flue-sheet knuckles, etc., is caused by strains or stresses 
in the metal during the fabrication and when the boiler 
is in service. Due to the repeated changes of tempera- 
ture in the boiler, a continual expansion and contraction 
takes place in the plate which causes the structure of the 
metal to break down in small localized areas on the water 
side of the plate, thereby resulting in pitting. These 
pits are usually located adjacent to waist-sheet angles 
where an added strain is imparted to the sheet. 

Where right-angle flanges are turned on front and 
back flue sheets, it was found that cracks and corrosion 
existed on the bottom of the front flue—sheet flange 
radius and at the top and bottom flange radius of the 
back flue sheet. This condition was found in sheets of 
V in. to 34 in. in thickness. 

The flanging operation opens up hair-line cracks on 
the outside radius of the flange. Hair-line cracks were 
also found to radiate from rivet holes and staybolt holes 
due to improper fitting up of the sheets. These small 
cracks invite intercrystalline corrosion. Intercrystalline 
corrosion will also exist when the metal has been strained 
during fabrication such as rolling, punching, flanging and 
fitting up. 

It is recommended, where excessive cold working or 
hot or cold flanging of the metal is done, that the sheet 
be stress relieved by annealing. 

Life of Fireboxes—Prior to the time of establishing 
systematic feedwater treatment, side shects in locomotives 
with 100 sq. ft. of grate area and 255 Ib. per sq. in. boiler 
pressure required new side sheets in one to three years. 
While there is no doubt that more or less pitting and 
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corrosion is set up during the fabrication, it must be 
admitted that the degree of cleanliness and attention to 
maintenance of the boiler is the principal factor in elimi- 
nating premature repairs. 

Life of Small Flues and Mileage Between Resetting.— 
The elimination of pitting or grooving of flues is still a 


Effect of Treated Water on Life of Boiler Parts 


With treated 
water, years 


With untreated 
water, years 


]—Life of fireboxes 2... .ccccecssecscesoe to to 20 
2—Life of small flues ................ ss. 8 to 15 10 to 20 
3—Time between resetting of small flues .. 1 to 2 3% to 5 
4—Life of superheater tubes ............. 8 to 15 10 to 20 
5—Time between resetting of superheater 

tübes, «Lotwvwve evene bertetve m es is lto 2 3% to 5 
6—Life of arch tubes ......... lto.-2 4 to 5 
7—Life of syphons ................ esse 3to 6 10 to 15 
8—Hours of miscellaneous hot work, per 

locomotive per month ................. 120 60 
9—Hours of bombarding sheets, per loco- 

MOVE: Der AVERT ierat isah Te ieu vs 96 24 


problem ; however, the treatment of boiler water has re- 
duced the tendency of pitting in flues. 

When long flues are placed in a horizontal boiler. 
sagging occurs at the center, which concentrates a stress 
at the front flue sheet, since the flue is rolled out from 
its original diameter and the metal is thinner and there- 


Intercrystalline corrosion at circumferential seam 


fore subject to grooving. However, the end of the flue 
in the back flue sheet is strengthened by swedging to 
a smaller diameter, consequently increasing the original 
thickness of the metal. In the case of retipped flues, 
the safe end or new flue tip is applied at the back flue 
sheet, while the old part of the flue is rolled into the 
front flue sheet. In cases where grooving took place 
around the flue at the front flue sheet, a short piece of 
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flue was rolled into the end of the flue and the strain 
was thrown over a greater area of the flue, whereas it had 
previously been concentrated at the edge of the flue sheet, 
and grooving resulted. 

Pitting and Corrosion of Locomotive Tenders—The 
pitting of tenders in the water space is primarily due to 


FRON 


T END OF CROWN SHEET : 
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Cracks around crown bolts on the water side 


water conditions, and may be corrected by treating the 
water or cleaning the surfaces and painting them with a 
protective covering. Corrosion in the coal space is due 
to the liberation of the sulphuric acid in wet coal. This 
condition can be practically eliminated with paints that 
are made for this particular purpose. 

Storing of Boiler to Prevent Corrosion—A boiler when 
stored dry and clean will show only a minimum of pitting 
and corrosion, but when permitted to stand with moisture 
and dirt in them, they deteriorate very fast. It has 
been noted that a boiler in service properly maintained 
has shown less deterioration over a given period than 
a boiler used occasionally and indifferently maintained, 
which would also indicate that proper attention paid in 
servicing a boiler when stored, will pay dividends when 
the boiler is again returned to service. When it is de- 
cided to store a locomotive for a reasonably long period, 
the boiler should be washed and thoroughly cleaned on 
both fire and water sides, after which the dome cover 
and washout plugs should be expeditiously applied. Then 
the boiler should be steamed up to working pressure and 
blown down as hot as possible, thus permitting the high 
temperatures in the boiler to absorb all moisture. At 
this time a washout plug at the lowest point should be 
removed; also, all other places where water might be 
trapped should be drained. When it is ascertained that 
all the water is removed from the boiler, the washout 
plug should be replaced. The boiler will then cool off 
naturally, removing all possibility of sweating or trapping 
air, and will remain in this condition indefinitely without 
deteriorating. 

Treated Water and Continuous Blow-O ff —The appli- 
cation of continuous blow-off to locomotive boilers has 
proved to be very successful. On one division, locomo- 
tives were unable to make the next water stop when 
manual blow-off was used, but with the application of 
the continuous blow-off system, no difficulty was ex- 
perienced with an adequate water supply between water 
stops. In recent test conducted on locomotives that were 
washed every 10 days, they have run 30 days before re- 
quiring washing after the application of continuous blow- 
off. This, however, did not dispense with periodic man- 
ual blow-off on the road, but it did reduce the number 
and duration of blow-offs approximately 75 per cent. 

In summarizing the questionnaire, in order to ascer- 
tain the increase in life of various boiler parts since the 
advent of chemical treatment for boiler water, the results 
given in the accompanying table were obtained. The 
treatment of water with chemicals alone should not be 
given the entire credit for longer life and additional mile- 
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age of fireboxes and flues. Equal credit should be given 
to adhering to regular washout periods, following a 
definite schedule of blow-off on the road and at terminals, 
and complying with the method of treating water as rec- 
ommended by the chemist. There is every reason to 
believe that repairs or renewals due to pitting or cor- 
rosion can be practically eliminated by scientific water 
treatment and constant supervision to see that all de- 
tails relating to water treatment and care of boilers are 
complied with. 


Report by W. B. Graham 


The Missouri Pacific started the scientific treatment 
of boiler feedwater about six years ago, and there has 


Comparing Operating Costs at Present Time with 
Conditions Prior to Extended Boiler Washout Periods 


Number of boilers washed year 1931 ...... 22,149 
Number of boilers washed year 1937 ...... ,465 
Average miles between washouts 1931 450 
Average miles between washouts 1937 3,795 
Total locomotive miles year 1931 ... 9,968,922 
Total locomotive miles year 1937 ... 9,355,500 
Number of boilers that would have been 
washed for 1937, based on average mile- 
age between washouts in 1931, if treated 
water had not been used—(9,355,500/450) 20,790 
Number of boilers actually washed year 1937 2,465 
18,325 
Annual saving in boiler washing (@ $3.50 per washout).. $64,137.50 
Average months between flue settings prior 
to treating Of Water ..:.69... 9 nc cinimeaee 25.8 
Average months between flue setting subse- 
quent to starting of water treatment .... 44.9 
Increase in flue life since water treat- 
ment started ..ccsccsesccccccccscesssee 19.1 74 per cent 
Average miles between flue setting prior to 
treating OL Watét 21... ce nna 83,163 
Average miles between flue setting subse- 
quent to starting of water treatment .... 136,649 
53,486 65 per cent 
Number of engines that would have required 
flue reset in 1937 if untreated water had 
been used, based on average miles be- 
tween setting prior to use of treated water 
(9,355,500/83,163) ..cccccvcccsrcesces É 112 
Number of engines requiring flues reset in 
1937, based on average miles between 
setting since start of water treatment 
(9,359,500/136,649) ...e sao casio or hts 68 
DeCte836. , cele vs save Serene T VPE Ere 44 
Savings in cost of resetting flues 1 year 
(44 X $500.00) iie reo yere omues 22,000.00 
(Note: Number of engines that actually had 
flues reset year 1937—57) 
Number of broken staybolts reported year 
p TOES PIECE EE EE SEO 839 
Average locomotive miles per broken stay- 
DOLE TEpOrtéd. 1a oonisus verte INO» o s 11,882 
Number of broken staybolts that would have 
been reported in 1937, based on average 
miles per broken bolt in 1931 
(9,355,500/11,882) | eain mée o hte siets 787 
Actual number reported broken in 1937 ... 661 
Decrease due to use of treated water ...... 126 
Annual saving in broken staybolts (@ $1.00 
Der- Bolt). qx sd eei vg stile Esca 126.00 
Wages of running repair boiler forces 
VERT SOON varese Y AOS vcre pe x ie $90,839.92 
Wages of running repair boiler forces year 
1937 (based on rates of pay in effect 
year 1931) uscire eerie sette hod Ka acd 71,657.52 
Saving in wage of running repair boiler 
lo. MEDTONIC E APPETERE $19,182.40 
Grand. ‘total; savings aosan OA Prae ebs $105,445.90 


been a very material reduction in the corrosion and pit- 
ting of our boilers, firebox sheets and flues. From a 
practical standpoint, the boiler department on our rail- 
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roads, by close supervision and compliance with instruc- 
tions from the chemical department, can more than double 
the life of the flues, fire boxes and boiler sheets. The 
blow-down system as prescribed by the chemists in con- 


nection with the water treatment has been of great bene- 
fit, and a large saving in money over the lines that I 
cover in Texas. This is exemplified by the accompanying 
table. 


Prevention of Cinder Cutting of Flues and Tubes 


Practices in locomotive design and operation 
which prevent cinder cutting 


Some railroads are experiencing cinder cutting on 
stoker-fired locomotives with detrimental effect on flue 
sheets, flues, staybolt and crown-bolt heads and various 
parts in the smokebox. The committee submitted two 
reports on this subject. 


Report by S. E. Christopherson 


Cinder cutting of present-day intensity in our modern 
coal-burning locomotives is due to the velocity imparted 
to the cinders by improper draft and by locomotive 
operation at high speeds and heavy tonnages. Most 
locomotives in high-speed service and making long runs 
are stoker fired and free steamers. Therefore, the high 
draft created by the locomotive has a permanent bearing 
on cinder cutting, since the faster the draft ejects the 
gases and cinders, the greater will be the amount of air 
that passes through the firebed; consequently, a much 
higher speed is developed by the cinder and the quantity 
is increased, thereby resulting in increased cinder cut- 
ting. With high draft on locomotives worked at full 
capacity, with little or no change in drafting arrange- 
ment, we should bear in mind that the advent of this 
problem of cinder cutting has coincided with the change 
in operating conditions. 

It is the opinion of the committee that the cause of 
cinder cutting is in the front end. Under present-day 
operating conditions, which require maximum  horse- 
power and the use of high back pressure to meet the 
desired result, it is impossible to eliminate cinder cutting ; 
however, it could be reduced to a minimum by the engi- 
neer without reduction in speed. It is a known fact that, 
where exhaust pressures are controlled by the engineer 
from observation of the back-pressure gage or by 
mechanical means, there is a decided drop in the speed 
7 amount of particles of coal being carried over the 
arch. 

Various remedies to control or eliminate cinder cutting 
have been tried, but with very little success. These in- 
clude lowering the arch tube at the door-sheet end, and 
reducing the number of bricks in the arch (in some cases 
it was reduced from ten to five in a row, but the steam- 
ing of locomotives was impaired and there was no help 
on the cutting). Beads welded in front of staybolts and 
crown bolts have diminished the cutting but never 
prevented it. 

Where flue sheet and flues have been affected seri- 
ously by cinder cutting, a method has been found which 
has proven beneficial. This is the use of a baffle brick 
arch shown in the drawing, especially on syphon- 
equipped locomotives. This arrangement has been in 
service on one railroad for about one year; its use has 
eliminated cinder cutting, plastering or honeycombing 
of flues. Previous to this application, the expected life 
of flues was about 28,000 miles. 

Where cinder cutting has worn staybolts and crown 
bolts, this baffle brick arch should give good results on 
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a syphon-equipped locomotive. Further benefits can be 
derived from the use of a proposed corrugated brick 
arch, which can be used on both arch tube or syphon- 
equipped locomotive. 


Report by O. B. Kobernik 


Where excessive cinder cutting is present, a serious 
attempt should be made to analyze the smoke-box ar- 
rangement to see if it is possible to change the drafting 
of the locomotive in a way to reduce the velocity of the 
It is suggested that an 


gases or the amount of draft. 


Section" X-x* 


Baffle brick arrangement, in syphon-equipped firebox, 
for reducing cinder cutting 


analysis of the actual gas areas be compared to those 
recommended by the A. A. R. as contained in the recom- 
mended revision of the Master Mechanics’ Manual. If, 
as is generally the case, it is found that the stack and 
nozzle can be changed and a fuel saving realized, the 
result will naturally be a lower firing rate and less stack 
loss, with an attendant reduction in cinder cutting. 

Under present conditions of operation, which require 
sustained horsepower and the use of high back pressures 
to meet the desired schedules, it is virtually impossible 
to eliminate stack loss entirely or overcome all cinder 
cutting. It is noteworthy that cinder cutting is less on 
those locomotives whose fuel performance is the best, 
this indicating the benefits of proper drafting. 

Where cinder cutting has worn side sheet, crown sheet 
or syphon staybolt heads, the most effective means we 
have found of reducing this wear is by application of 
half-moon shaped beads of electric weld at the back side 
of staybolt heads approximately 14 in. from edge of stay- 
bolt head. These half-moon heads of weld will be worn 
in time by the abrasive action of cinders and must be 
replaced. Straight welded beads have been tried in place 
of the half-moons but the straight bead did not give as 
much protection to the staybolt head. 

Cinder cutting of syphon flanges has been largely 
overcome by applying vertical welded beads to the 
flanges. These beads of weld are also 14 in. high and 
spaced approximately 10 in. apart. This breaks up the 
flow of cinders along the syphon flange and decreases 
cinder cutting at this location, 
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Flue sheets have not been seriously affected by cinder 
cutting; however, rivet heads and flange knuckles are 
affected, but no means of reducing cinder cutting at this 
location have been established. 

Small tubes located near top of flue sheet on both sides 
of center line have been cinder cut on the inside of the 
tube at the bottom where the prosser recesses the tube. 
On some engines cinders have cut entirely through the 
small tubes after about 80,000 miles service. It is be- 
lieved this condition can be overcome by raising the 
height of arch one brick after 40,000 to 50,000 miles 
service. This will change to some extent the direction 
of cinder travel, spreading the effect over a greater area, 
thereby reducing cinder action at any one location to the 
extent it would not be necessary to renew flues due to 
cinder cutting between shopping periods of engine. 

To decrease cinder cutting of the boiler front, door 
and smoke-box ring, a 45-deg. iron casting can be set 
at the bottom of the smoke box against the boiler front. 
This casting has a 214 in. by 214 in. angle iron bolted 
to the top edge to deflect the cinders from the boiler front. 
This has helped to reduce the cinder cutting to some 
extent but has not eliminated it altogether. 

Front-end doors have been protected by a baffle cut 
from such second-hand material as side sheets, to fit the 
inside diameter of door. This baffle plate is secured to 
the door by four studs with spacers between the door 


and plate. The spacers on the two top studs are longer, 
which allows the plate to set at an angle, the top of plate 
being about 5 in. from the door. 

As an experiment, about a year ago a special curved 
deflector was welded to the edges of smoke-box liner 
and to the 45-deg. iron casting for the purpose of deflect- 
ing cinders toward the center of smoke box. This de- 
flector has been effective in decreasing cinder cutting in 
the front end. 

It also seems reasonable to assume that cinder cutting 
of smoke box in front of the diaphragm plate can be 
materially decreased by application of angle irons just 
ahead of diaphragm plate, formed to the radius of smoke 
box and extending from the bottom of the table plate to 
the top of the diaphragm plate. 

Heads of cylinder-saddle bolts, which are subject to 
cinder cutting might be protected by a V-shaped plate 
secured back of the exhaust pipe and extending to the 
under side of the table plate. This plate would prevent 
the sudden interruption of the draft at the exhaust pipe, 
and permit the smooth flow of gases and cinders. 

Cinder cutting has been found at the back face of 
superheater-headed flange joints to steam pipes. This 
may be overcome by the application of a plate shaped 
properly to fit the neck between the flange and header. 
The diaphragm plate would then be fitted to this plate 
instead of to the header, 


Prevention of Cracks in Outside Throat Sheets 


Practices which prevent cracking in the upper section of the 
throat sheet and around staybolt holes 


It is universally recognized that the primary cause of 
cracked throat-sheet wings, that is, the upper section of 
the throat sheet, is the restricted contraction and expan- 
sion which takes place in that area due to the necessity 
of design wherein a circular barrel is joined to the 
rectangular firebox. The close proximity of the joints, 
throat sheet, barrel, and firebox casing restricts the ex- 
pansion and contraction to a small area between the 
joints. 


Supplementary Causes of Throat-Sheet Cracks 


(a) High Tension and Stresses—The tendency of the 
irregular shape at the focal point of failure, that is, the 
throat-sheet knuckle, to straighten out horizontally due 
to temperature changes when the boiler is going from 
zero to full pressure and when returning to normal 
when cooling down, result in high stresses which cause 
failure. The more often and more sudden such tempera- 
ture changes occur, the earlier will fractures develop. 

(b) Flanging Stresscs—Throat sheets, because of their 
peculiar shape are subjected to severe flanging strains, 
especially when fabricated by the one-operation method. 
Flanging of throat sheets should be a two-operation pro- 
cess, flanging the yoke first then reheating the plate for 
a second operation of flanging the sides. This would 
greatly minimize the strains. 

(c) Improper Fitting—Pulling the wings and flanges 
into position by the aid of bolts and clamps, assisted by 

. local heats from the acetylene torch will set up concealed 
strains. Hammering or forcing the sheet into position 
at a blue heat should be avoided at all costs. After such 
fitting up, the sheet should be removed and normalized 
in a furnace. 

(d) Restricted Movement of Boiler on Frames—Over 
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the length of the entire boiler, the expansion will be in 
some instances as high as 114 in. From the time the 
boiler is fired up this reaction is continual. It is there- 
fore obvious that sliding blocks must be kept well lubri- 
cated and in a free operative condition. 

(e) Frequent Cooling Down of Boilers and Rapid 
Firing Up of Boilers—These are factors which have a 
tendency to increase and aggravate expansion and con- 
traction. Extending wash out periods to thirty days, 
longer locomotive runs to more than one division, and 
elimination of terminal cool downs by the use of direct 
steaming will have a beneficial effect upon these sheets 
and prolong their life. Strict attention should always 
be given to the practice of blowing off, filling of boiler, 
and firing up, so that the temperature should be changed 
gradually in order to give the plates a chance to expand 
or contract as normally as possible. 

The committee has received many helpful suggestions 
which divide themselves into three groups: (1) Methods 
of repairing existing throat sheets; (2) change in de- 
sign for riveted type of throat sheets; and (3) suggested 
design for welded type of throat sheets. 


Method of Repairing Existing Throat Sheets 


(a) Slight checks should be veed out to the depth of 
the sheet and welded with the electric arc. Do not rein- 
force the weld as it stiffens the plate at the section and 
cracks will develop along the side of the weld. 

(b) When checks extend half way or more through 
the sheet, vee out the cracks, weld and apply a cover 
patch between the joints of the barrel and firebox cas- 
ing on the inside of the boiler if accessible; if not, apply 
it on the outside. Rivets in this patch should be stag- 
gered between those of the barrel and the casing. 
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(c) 1f the sheet is heavily cracked, remove and apply 
a new wing section. Some prefer to lap the bottom joint 
and rivet it, considering this as an unstayed surface. It 
is the opinion of others that a welded joint made through 
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Fig. 1—Reinforcing liner applied to the water side 
of the outside throat sheet 


the knuckle is adequately stayed, is economical and easy 
to apply. When a welded joint is used, the joint should 
be cut in a diagonal direction. 

Throat-sheet wings should have as near a perfect fit 
as possible to minimize fitting strains. A good method 
is to make a solid 3$-in. square iron skeleton gage to 
conform to the shape and outline of the section removed. 
When the new section is made to conform to this gage, 
no difficulty will be experienced in fitting in the new 
section. 

The application of reinforcing plates to wing section 
have been tried with some success, and it is suggested 
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Fig. 2—A patch applied to the outside of a cracked throat sheet 
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that this be applied as a preventative of cracking to new 
sheet. 

Fig. 1 shows the application of a reinforcing liner to 
the water side of the outside throat sheet to be applied 
to all new locomotives when built and to locomotives 
receiving new fireboxes when the throat sheet is not 
cracked. This liner should be made of material of the 
same thickness as the throat sheet, should fit securely 


SectionY-Y 


Fig. 3—Throat sheet repaired by welding in a new 
section and then applying the liner shown in Fig. 1 


to the contour of the sheet and must be flanged with 
the grain structure of the sheet to receive the best results. 

Two methods of repairing cracked throat sheets with 
the use of reinforcing patches are advocated, both of 
which have proven to be satisfactory in service. Fig. 2 
shows a patch applied to the outside of a cracked throat 
sheet. This type of patch can be applied in the shop as 
a permanent repair or may be applied as a temporary 
repair in the enginehouse by the use of patch bolts. 

A more satisfactory repair can be made by removing 
the cracked portion of the sheet, welding in a new section 
as shown in Fig. 3, and applying the reinforcing liner 
shown in Fig. 1 to protect the weld. This form of re- 
pair can only be made when the firebox sides and tube 
sheets are removed. 

Fig. 4 shows a one-piece side-and-wing section with a 
welded joint between the first and second rows of stay- 
bolts. This flanged section would take care of the crack- 
ing in wings and ligaments between the outer rows of 
staybolts and the throat sheet. 


Change in Design for Riveted Type of Throat Sheet 


Your committee is indebted to G. M. Wilson, General 
Boiler Superintendent, American Locomotive Company 
for his suggested design of riveted throat sheet which 
has considerable merit and embodies a possible solution 
to this problem. He states: “Assuming the cause is due 
to design, the design makes necessary the usual shape. 
(knuckle) at which point fractures develop. 

"Now if we redesign the flanges so as to eliminate the 
knuckle (double abrupt bend) by making a straight sur- 
face horizontally, we then remove the cause." The method 
used in so doing is shown in Fig. 5. 
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Suggested Designs for Welded Type of Throat Sheet 


Welding technique is rapidly arriving at a high state 
of efficiency so that it will only be a matter of time be- 
fore the barrier against welding joints in throat sheets 
will be removed. When this takes place it is believed 
much of our throat sheet trouble will be eliminated. A 


Fig. 4—One-piece side and wing section with a welded joint between 
the first and second row of staybolts 


number of interesting suggestions have been made along 
these lines. 

One suggested design of throat sheet is that in which 
the yoke of the throat sheet is welded to the barrel of 
the boiler: “The front flange is done away with and the 
shell course comes straight back and laps over the throat. 
It extends through into the water space the full thick- 
ness of the shell plate. Then a heavy weld is put on 
the water side of the joint, and light seal weld is applied 
to the outside to close any small opening in the joint. 
The shell course can be jacked down to the outside 
throat, iron to iron, making a good tight fit. The shell 
does not depend wholly on the weld, but is supported 
by a full bearing on the throat sheet which will run 
from 5 in. to 1 in. in thickness. 

“If this type of throat were approved, it would be 
very easy to make and apply. Also, there would be a 
considerable saving in material, time and labor cost. 
In old power, now in service, the change could be easily 
made. If the throat is cracked and the shell pitted, all 
you would have to do is let the new half shell course 
extend back through the new throat sheet into the water 
space and weld it. The combustion-chamber type of 
boiler is entirely supported by staybolts in the shell and 
throat, and the boiler without a combustion chamber 


would have an extra row of staybolts in the throat sheet 
only.” 
In the 1936 Proceedings of the Master Boiler Makers’ 


Fig. 5—Proposed design of throat sheet to eliminate 
the double abrupt bend of the knuckle 


Association, page 88, there is material which can be con- 
sidered as a worthwhile contribution to the subject under 
consideration. 

“Application of the outside throat sheet, (Fig. 9 of 
the reference) by the conventional method of flang- 
ing, fitting, drilling, reaming, chipping, riveting and calk- 
ing causes this to become the most expensive member 
in construction to manufacture and apply. 

“A saving of more than 50 per cent in material and 
labor costs is possible by substituting an electrically- 
welded throat sheet for the flanged type and a study of 
this feature reveals that an installation of ample strength 
and extreme simplicity can be made.” [A complete de- 
scription of applying this welded throat sheet is to be 
found in the reference just given.—Editor. ] 


Applieation of Waist-Bearer Angles 


A discussion of the effectiveness of different 
types of waist-bearer angles or tees 


The committee assigned to report on the subject of 
waist-sheet connections has endeavored to compile in- 
formation from as many and as wide spread sources as 
possible, and toward this end a questionnaire covering the 
various phases of this subject was prepared and sent out. 
À very gratifying response was received from the mem- 
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bers, a large majority of whom reported that they had 
experienced trouble with the conventional types of waist- 
sheet connections, and who suggested various changes in 
design which have been made to overcome or lessen the 
difficulties experienced with waist sheets. 

The rigid construction, resulting from waist sheets 
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bolted or riveted both to angle irons or tees which are 
rigidly attached to the boiler shell and to frame cross- 
ties, causes strains to be set up in the boiler shell, due 
to expansion and contraction, which very often results in 
shell cracks at or near the ends of the angle irons or 
tees. 

The shell cracks which result from this construction 
range from 1 to 2 in. in length to as much as 10 or 12 
in. When such a crack is discovered the engine must 
be taken out of service and a suitable patch applied be- 
fore the engine is returned to service, at which time an 
Alteration Report must be furnished to the Locomotive 
Inspection Bureau. If the flues are in the boiler and 
temporary repairs are made by applying the patch with 
patch bolts, these bolts must be replaced by rivets at the 
earliest opportunity, resulting in another job of stripping 
the engine. That trouble of this nature is of common 
occurrence is indicated bv the fact that all of the mem- 
bers consulted reported this trouble except two who re- 
ported that there were no rigid waist sheets im use on 
the roads with which they were connected. A majority 
of the members indicated that their usual practice. was 
to apply a diamond-shaped patch to reinforce the defect. 
In some cases the patch is extended from one side of 
the boiler to the other so as to anticipate cracking at the 


table, and it will be noted that the first shell crack de- 
veloped in 1923, after which there was an increasing 
number of shell cracks nearly every year until 1933. In 
December, 1932, a program was started in which the 
boilers of this class of engines were cut loose from the 
locomotive frame. The number of shell cracks occurring 
at the waist-shect connections of these engines decreased 
as these boilers were cut loose, so that for the current 
year only one shell crack has been reported to date. It 
should be stated in this connection that as the boilers 
were cut loose, the connection at the front end of the fire- 
box was improved by the application of a sliding shoe. 
No trouble has been experienced from increased frame 
failures or difficulty with smoke arch sheets or rivets 
due to this change in waist-sheet design. No wearing 
pads were applied to the boiler shell in this program, and 
engines which have been in service five years or more 
since the change was made show no appreciable wear on 
the boiler shell at the sliding waist-sheet supports. 
Good results are reported by a number oí members 
from the use of waist sheets where the tees or angles are 
riveted, studded or welded to a pad or liner which in 
turn is riveted to the boiler shell. This construction is, 
however, more costly and more difficult to fit up properly 
than the floating type of waist sheet. At this point, a 
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Location of shell crack 1923 1924 1925 1o20 — 1927 1928 
First course, right side ....... 0 0 1 U 0 1 
First course, left side ........ 0 ü 1 2 2 2 
Second course, right side ..... 0 0 1 1 1 0 
Second course, left side ...... 9 2 2 1 2 4 
Third course, right side ...... 0 1 0 1 1 3 
Third course, left side ........ 1 0 1 1 2 1 
Total $05. nr» r Rer A ER 1 3 o 6 8 11 


-Roilers Rigidly Attached to Waist Sheets 


Relation of Boiler Shell Cracks to Rigid Waist-Sheet Construction* 


——. ~ - Floating Waist Sheets ——— — —3À 
1432 1933 1934 1935 1936 1937 1938 


1929 1430 1931 


1 2 5 5 3 2 2 1 1 0 
2 9 2 3 1 1 2 2 2 0 
2 2 3 0 0 1 0 3 2 1 
3 1 0 2 5 2 3 1 0 0 
4 0 5 0 1 0 2 1 1 0 
9 2 10 3 4 1 1 2 1 0 
21 7 25 13 14 7 10 10 7 1 


* Number of shell cracks developed in boiler shells at the ends of waist-sheet angles from 1923 to date on 100 2-8-2 type locomotives built m 


1918 and 1918 and fitted with conventional waist sheets riveted to the boiler shell. 
Note the decrease in number of shell cracks aíter 1932 as floating waist sheets were applied. 


waist sheets as back-shop repairs were scheduled. 


In December, 1932, these locomotives were equipped with floating 


opposite end of the waist sheet, and also to provide a 
suitable bearing for the tee iron or angle after the patch 
is applied. One member reported that engines which 
gave trouble from shell cracks in recurring locations 
had patches applied when the engines were shopped and 
flues removed to do away, as far as possible, with the 
trouble expense and loss of service of the engine when 
cracks occurred. 

As locomotives increased in size and speed, the trou- 
ble experienced with cracked shells at waist-shect tee 
irons became so pronounced that steps were taken to im- 
prove the condition by changes in design of waist sheets. 
A number of the members who were consulted stated 
that whereas older power was nearly always equipped 
with rigid waist-sheet connections, modern power has 
floating waist-sheet connections, or waist-sheet tee irons 
rigidly fastened to a shell. About half of the members 
consulted, indicated that changes had been made in waist 
sheets on older power in order to improve conditions, 
many roads going to floating waist sheets entirely on cer- 
tain classes of power. Other steps taken to improve 
conditions were the rounding off of the ends of the tee 
irons, cutting awav the vertical leg of the tee or angle 
to give more flexibilitv, the use of laminated waist sheets, 
and the use of pivoted braces, especially at the guide- 
yoke crosstie. 

In regard to changes in design of waist sheet con- 
nections on older power, the Committee was fortunate 
in obtaining a complete record of shell cracks for an 
entire class of 100 heavy Mikado-type freight engines, 
from the time thev were built in 1918, to the present 
time. This information is shown in the accompanying 
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word should be mentioned stressing the importance of 
proper application of floating waist-sheet connections. 
An improperly applied floating waist sheet was recently 
observed on a passenger locomotive where a groove 34 

in. deep and the full length of the angle had been worn 
into hoiler shell on each side of the locomotive. 

With the advent of cast-steel engine beds of great 
rigidity, the importance of waist-sheet angles or tees is 
questioned. When such beds are used some members 
recommend the elimination of waist sheets entirely, 
while others prefer the usual construction with two, three 
or even four waist sheets. The use of alloy-steel boiler 
shells has caused no perceptible change in waist-sheet 
difficulties. Increased speed of both passenger and freight 
engines in recent years has been thought by some to in- 
crease trouble due to waist sheets, while other members 
feel that if waist sheets are properly designed and ap- 
plied, the speed of the locomotive is of little importance. 

In connection with waist sheets used with cast-steel 
locomotive beds, one member reported the use of a novel 
arrangement where the waist sheet is fastened rigidly 
to a liner which is in turn fastened to the boiler shell. 
'The lower end of the waist sheet, however, is bolted to 
a sliding shoe which moves in a bath of oil in a pocket 
cast in the locomotive bed. This would appear to be 
the períect solution of the waist sheet problem, but could 
onlv be used on new power. 

From the information received with the return of the 
questionnaires which were sent out, it appears that the 
members are about evenly divided between those favor- 
ing floating waist sheets, and those favoring the type 
where the waist-sheet angle is fastened to a pad or saddle 
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which is rigidly fastened to the boiler shell. One mem- 
ber recommended a combination of rigid and floating 
waist sheets in which the boiler would be attached to the 
frame at the guide yoke where expansion would be at 
a minimum, and other waist sheets would be of the float- 
ing type. Another member recommended the sliding 
shoe type of waist sheet described in the preceding para- 
graph. Where floating waist sheets were recommended, 
the use of wearing pads on the boiler shell was unani- 
mously favored, both for old and new power. In all 
cases, proper connections should be provided at mud-ring 
corners to take care of expansion and to hold the boiler 
on the frame. 
to the necessity for waist-sheet connections when cast- 
steel engine beds are used, but a majority of those ques- 
tioned favored the use of waist sheets with the one-piece 
locomotive beds. 

In summing up the information received, the Commit- 
tee believes that: 

1— Waist sheets should be used on all locomotives. 


No agreement has been reached as yet as’ 


2—Waist sheets should be either of the floating type 
with the boiler free to move longitudinally ; or, if a rigid 
connection is desired, the waist-sheet angle or tee should 
be attached only to the liner or saddle, which in turn is 
fastened to the boiler shell. 

3— Wearing pads or liners should be used with all 
waist sheets. 

4—Connections at the front end of the mud ring 
should be of the sliding shoe tvpe with bronze liners. 
The back end of the firebox should be supported by an 
expansion plate, as deep as possible to provide flexibility, 
or by the sliding shoe type. 

5— Care should be exercised in applying waist sheets 
to obtain proper bearing for the boiler shell. 

There is evidently no unanimity of opinion among 
members of the Master Boiler Makers' Association as to 
just which type of waist-sheet construction gives the 
least trouble. The Committee believes that much good 
can be derived from a discussion of the information out- 
lined in this report. 


Honeycombing and Slagging of Flues and Tubes 


A review of the causes of honeycombing and slagging, and 
methods of keeping flues, tubes and sheets clean 


The economic operation of a locomotive is dependent 
to a great extent upon the element of keeping the flues, 
tubes and sheets clean, and the subject of honeycombing 
and slagging of the flues and tubes is not new. The im- 
portance of this subject is made evident by the fact that 
the Railroad Smoke Association of Hudson County of 
New Jersey had designated a committee to accumulate 
data for the enlightenment of its members on this most 
important subject of honeycombing and slagging of flues 
and tubes. Their majority report with the minority re- 
port as written by William G. Christy, Smoke Abate- 
ment Engineer of the Department of Smoke Regulation, 
Hudson County, New Jersey, were presented to the Feb- 
ruary 11, 1938 meeting of their association, and published 
in the April, 1938 issue of the Railway Mechanical Engi- 
neer. 

Individual committee members presented their reports 
as follows: 


Report by E. E. Owens 


It is necessary that high firebox temperature plus ash 
of low fusion temperature plus excess draft exit in uni- 
son before honeycomb will form on the flue sheet in the 
firebox of the locomotive. If any of these conditions 
are lacking no honeycomb can be formed. For example, 
if high firebox temperature is not attained then the ash 
cannot or will not be fused when excess draft is present. 
If coal having an ash of low fusion temperature is not 
fired when a heavy ash bed is present along with excess 
draft, then the existing firebox temperature will not be 
hot enough to melt the ash. If excess draft is omitted 
in the firebox through the grates then the ash on the 
grates cannot be raised above the fuel bed and, since the 
ash remains on the grates, neither the firebox tempera- 
ture or its fusion temperature will have any effect upon 
its structure as long as the draft is even through the 
entire grate surface and a burning crust of coal is main- 
tained over the entire grate area. : 

The reason why one coal ash will clinker or melt at a 
low temperature and another coal ash will not clinker or 
cannot be fused or made molten under ordinary firebox 
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temperature is governed by the quality of the ash and 
not by its substances. 

It resolves itself down to this—honeycomb is nothing 
but a misplaced clinker and it is absolutely necessary to 
have excess draft to manufacture a clinker on the flue 
sheet. It is claimed by some that faulty drafting appli- 
ances in the front end, air leaks in the smoke box, leaky 
superheater units, leaky fireboxes, especialy flues and 
tubes, are responsible for honeycombing. 

While this is true to some extent, as I see it, they are 
defects that go to set up a condition which causes poor 
boiler performance which in turn causes enginemen to 
resort to excess use of the blower, heavy uncven fires 
and other abuses to the boiler which creates the excess 
draft necessary to produce clinker on the flue sheet. 

Taking everything into consideration, we as maintain- 
ers of power can do our part toward holding this trouble 
down to a minimum by keeping the boiler free from 
defects and see that it is properly drafted. 


Report by J. A. Kahn 


Causes of Honeycomb—(1) Honeycomb and slag are 
very closely related, both containing iron of some form 
combined with ash and silicon, but, honevcomb having a 
lower iron content with an increase in percentage of ash 
and silicon. (2) Any condition that retards combustion 
causes honeycomb and slag to adhere to firebox sheets, 
flues and tubes, such as leaky superheater units, leaks 
in smoke-arch, plugged flues, conditions of arch brick, 
defective grates, and leaks in firebox. (3) Uneven dis- 
tribution of fuel causes holes in the fire which increases 
the velocity of gases in such locations; the high-velocity 
gases and pick up the plastic ash and deposits it on the 
firebox sheets, flues, and tubes in the form of slag and 
honeycomb. An improperly drafted locomotive is also 
a contributing factor. 

Prevention of Honeycomb—(1) Selected coal with a 
minimum amount of sulphur and iron play an important 
part in the reduction of honeycomb and slag. (2) Fol- 
low good firing practices. Keep a clean, bright, level 

(Continued on page 451) 
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K. F. Nystrom, President 


Constructive Work Continued by 


Nelson, 
Second Vice-President 


E. J. Robertson, C. J. 


First Vice-President 


Holds two-day annual meeting 
at Chicago, well filled with in- 
tensely practical reports and 
discussions 


Car Men's Association 


T ue Car Department Officers’ Association held a highly 
interesting and successful two-day annual meeting Sep- 
tember 27 and 28 at the Hotel Sherman, Chicago, the 
attendance being substantially above expectations, con- 
sidering the present drastic urge for economy and re- 
duction of traveling expenses. Individual railroads 
supported the meeting to the extent of sending 115 
responsible car department officers and supervisors, and 
there were 76 supply men in attendance, or a total regis- 
tration of 191. The intensely practical committee reports 
and constructive discussions indicated that this associa- 
tion has a very definite place in the railway program to 
improve car conditions. 

The meeting was presided over by President K. F. 
Nystrom, mechanical assistant to chief operating officer, 
Chicago, Milwaukee, St. Paul & Pacific, who made the 
opening address. The meeting was also addressed by 
Dr. Roy V. Wright, editor, Railway Mechanical Engi- 
neer. Committee reports were presented on the following 
subjects: Freight- and Passenger-Car Construction and 
Maintenance; Shop Operations; Facilities and Tools; 
Passenger-Train Car Terminal Handling; Lubricants 
and Lubrication ; Interchange ; Freight-Car Inspection and 
Preparation for Commodity Loading; Loading Rules; 
Billing for Car Repairs; and Painting. 


President Nystrom’s Address 


In opening the meeting, President Nystrom said that 
railway car men are faced with a number of difficult 
problems primarily as a result of reduced business and 
railroad traffic which have resulted in a large amount of 
deferred maintenance and replacement of equipment. He 
said that one-half of the equipment in service in 1929, 
or approximately 1,000,000 cars, will have to be replaced 
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with modern equipment before the railroads will be in 
a position to handle again with maximum economy car 
loadings in excess of one million a week. Car designs 
of even ten years ago are no longer satisfactory and Mr. 
Nystrom said that car men must be prepared to supply 
specifications for modern up-to-date equipment which 
the railroads should acquire as soon as earnings and 
financial conditions permit. 

With regard to maintenance, Mr. Nystrom said that 
modern cars comprise 90 per cent or more of welding 
and that former methods of making repairs at many 
small division repair tracks will eventually have to be 
discontinued in favor of more extensive and permanent 
repairs, made on an annual basis at a limited number of 
shops well supplied with modern welding equipment. 
This will permit operating cars for a year without atten- 
tion except lubrication and lubrication difficulties will 
be solved when the much-desired day comes that roller 
bearings can be economically adapted to use on freight 
cars. 

Mr. Nystrom also stressed particularly the problem 
which confronts the railroads in training new car super- 
visors and craftsmen to fill the vacancies of men now 
approaching the retirement age. The work normally 
done along this line has been limited or overlooked en- 
tirely in depression years and must be resumed again 
at the first practicable opportunity, the greatest possible 
care being exercised both in the selection and training 
of new supervisors and shop employees. 


Remarks by Dr. Wright 


In addressing the association, Dr. Roy V. Wright ex- 
tended congratulations on the character of the program 
and particularly the discussion which he said was most 
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stimulating and got down to “brass tacks” on many ini- 
portant matters relating to car construction and main- 
tenance as well as interchange practice. Dr. Wright said 
that the entire transportation picture has changed during 
the past few years and a definite demand stimulated for 
improved services in the handling of both freight and 
passenger traffic. Railways must face the competition 
of the highway, and of water and air transport. This 
means that there must be an unremitting search for 
ways and means to improve railway equipment and 
facilities of all kinds. 

Dr. Wright said that the railroads must not only pro- 
vide modern equipment of improved types, but car men 
are faced with the problem of maintaining and servicing 
this equipment so as to meet competitive forms of trans- 
portation on an even basis. To do this work effectively, 
both a suitable organization and necessary shop equip- 
ment are absolutely essential, and Dr. Wright here con- 
curred in remarks made by President Nystrom regard- 
ing the urgent necessity for adequate training of car- 
department personnel. 

In discussing this point further, Dr. Wright said that 
the greatest problem of the railroads as well as general 
industry is the human problem and that the supervisor 
is the key to the situation, since he must interpret man- 
agement to the workers and workers to the management. 
Supervisors who become engrossed in mechanical details 
and overlook the human element are failing in the most 
important part of their job. Dr. Wright closed with the 
comment that the difficulties now confronting railway car 
men are a definite challenge to their thinking and ability 
and that there is a large place for the Car Department 
Officers’ Association in helping car men meet this 
challenge. 

In replying to Dr. Wright's remarks, President Ny- 
strom paid tribute to the constructive information pre- 
sented in both the advertising and editorial pages of the 
Railway Mechanical Engineer and said that, without the 
hearty support of this publication and its editorial staff, 
the present meeting of the association would not have 
been held. 


Election of Officers 


During the meeting, the association elected the fol- 
lowing officers for the ensuing year: President, C. J. 
Nelson, superintendent of interchange, Chicago Car In- 
terchange Bureau, Chicago; first vice-president, W. E. 
Dunham, general superintendent car department, Chi- 
cago & North Western, Chicago; second vice-president, 
J. S. Acworth, superintendent of equipment, General 
American Transportation Corporation, Chicago; third 
vice-president, A. J. Krueger, superintendent car depart- 
ment, N. Y. C. & St. L., Cleveland, Ohio; fourth vice- 
president, E. S. Smith, master car builder, F. E. C., St. 
Augusine, Fla., and secretary-treasurer, F. L. Kartheiser, 
chief clerk, mech. dept., C. B. & O., Chicago. 

The following directors were also elected: H. H. Ur- 
bach, mechanical assistant to executive vice-president, 
Chicago, Burlington & Quincy, Chicago; C. Claudy, 
master car builder, Grand Trunk Western, Battle Creek, 
Mich.; P. P. Barthelemy, master car builder, Great 
Northern, St. Paul, Minn.; S. O. Taylor, master car 
builder, Missouri Pacific, St. Louis, Mo.; J. M. Brophy, 
superintendent car department, Illinois Central, Chicago; 
H. H. Golden, superintendent A. A. R. interchange and 
accounting, Louisville & Nashville, Louisville, Ky.; W. 
A. Bender, master car builder, Alton, Chicago; G. E. 
McCoy, assistant general superintendent motive power 
and equipment, Canadian National, Toronto, Ont.; E. 
M. Wilcox, assistant superintendent of equipment, New 
York Central, Chicago; J. E. Keegan, chief car inspector, 
Pennsylvania, Chicago; C. E. Strain, superintendent car 
department, Pere Marquette, Grand Rapids, Mich.; John 
Gogerty, assistant general superintendent motive power 
and machinery, Union Pacific, Cheyenne, Wyo.; J. P. 
Morris, mechanical superintendent, A. T. & S. F., Ft. 
Madison, Iowa; J. A. Deppe, superintendent car depart- 
ment, C. M. St. P & P., Milwaukee, Wis.; O. F. Davis- 
son, superintendent, Armour Car Lines, Chicago; J. J. 
Root, Jr., assistant to vice-president, Union Tank Car 
Company, Chicago; J. W. Fogg, vice-president, Mac- 
Lean-Fogg Lock Nut Co., Chicago; L. H. Gillick, as- 
sistant to vice-president, Vapor Car Heating Co., Chicago. 


Recent Trends in Equipment Painting 
By L. B. Jenson 


Passenger Shop Superintendent Chicago, Milwaukee, St. Paul & Pacific 


In the railroad equipment field, you will recall that 
only a few years back each road had one or two conven- 
uonal colors. The locomotive was, of course, black, 
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J. S. Acworth, 
Fourth Vice-President 


which color was standard from nearly the engine’s birth. 
Passenger cars were more or less painted in the so- 
called Pullman color on most roads, although some rail- 
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roads had their own individual colors, and still main- 
tain them. But during recent years the demand on the 
railroads by the public for speed changed the painting 
materially. As each road introduced its new stream- 
liners, the old morgue colors were changed to combina- 
tions of lighter colors, and a new alloy, stainless steel, 
entered into the outside finish of streamliners. In fact, 
during the past few years the painting of locomotives 
and passenger cars has become so very important that 
many railroads have engaged the services of high-class 
designers to decide on the decorative schemes. 

The services rendered by the high-class designers of 
equipment have been very valuable, inasmuch as their 
views and thoughts were entirely different from what 
we railroad men had been accustomed to. That their 
work was well done is evident in the beauty of the new 
trains built in the past few years. That the public ap- 
preciates these trains is proven by their increased patron- 
age of these trains. However, while the services of 
these designers has been valuable, the services of the 
painter foreman has been equally so because it was up to 
him to carry out the wishes of the designer. This meant 
that the painter foreman has had new and varied condi- 
tions to meet in the application of numerous color 
Schemes to make trains outstanding. 


New Paint Materials Must Be Durable 


In the new-built trains of today emphasis has been 
placed on light weight and speed, with the result that 
many new metals have been employed in the construction 
of the locomotives and cars. The use of these different 
materials has created painting and cleaning problems. 
The attractiveness of the color scheme on trains is lost 
unless the paint materials which are applied are durable 
and tough enough to hold their colors during the interim 
between shoppings. Likewise, the highly colored trains 
must be kept clean. 

Streamlining the modern locomotive, either Diesel or 
steam, makes it a thing of beauty and an integral part 
of the train. The mew steam locomotive of today, 
streamlined and having the same color scheme as the 
cars, completes the artist's idea of beauty in railroad 
equipment. It has been possible to use the same color 
scheme and paint materials on locomotives as on cars 
because the jackets of the new locomotives have been 
insulated against heat. Again, the attractive value of 
these locomotives is nil unless the color scheme is per- 
manent so as to permit of numerous cleanings. 

The interior finish of passenger cars, whether of wood 
or steel, has undergone the same radical changes that 
the exterior has as far as color combinations are con- 
cerned. Roads that maintain inside steel finish entirely 
are, of course, up against the same problems as confront 
them on the exterior. Proper materials must be made, 
used and correctly applied so that they will adhere prop- 
erly, be tough to allow of frequent cleaning due to light 
colors, and be non-fading. New paint materials in- 
troduced during recent years have eliminated much of 
the trouble formerly caused by steel interior finishes. 
Nowadays, for example, steel surfaces that are properly 
prepared before paint is supplied, do not shed their 
finish when subjected to sudden changes in temperature. 


Wood Interior Finish Successfully Bleached 


Roads that maintain wooden interior finish have been 
confronted with many changes during the past few years. 
The mahogany finish that was standard on many roads 
for many years is being superseded by other woods. 
That this has created paint problems is well known at 
Milwaukee shops where 61 new passenger train cars were 
built this year in which white maple and walnut finish 
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predominated. To bring about the uniformity and 
beauty of these woods it was necessary to bleach them. 
This bleaching was an entirely new problem and there 
was considerable doubt whether the bleaching would have 
some detrimental effect upon the succeeding coats. It 
did not. 

There need be little said on the painting of freight 
equipment except to note that quicker drying materials 
have resulted in shorter tie-ups of cars on repair tracks. 
Also, tests have proven that these quicker-drying, 
sprayed on materials are equal or better than the old-time 
oil and mineral paints which were brushed on. 

During recent years radical changes have been made 
in the method of applying paint. Spray painting has 
been adopted by many roads for both exterior and in- 
terior work. It is sufficient to state that Milwaukee 
shops have found their up-to-date spraying systems 
to be indispensable to the economical operation of their 
car shops. 

The radical changes made during recent years in 
locomotive and car construction and decoration have 
brought about great changes in the manufacture of rail- 
way paint materials. We now have the synthetics, both 
colors and clear varnish; the synthetic enamels in gloss, 
semi-gloss and dull; and the lacquers, which have been 
standard on some roads, and the improved lacquers. 
One example of the use of these new products on rail- 
road cars will suffice to show their importance. Roads 
using the all-welded steel car have found that high 
lustre finishes bring out and magnify the imperfections 
caused by welding. By using the semi-gloss or dull 
lacquers or enamels, the appearance of suríace distor- 
tions is practically eliminated. Also the painting time is 
reduced by quick repetition of the coats. 

The paint manufacturers have keep abreast of the 
times by constantly improving and experimenting to give 
the railroads more durable finishes than they have ever 
had, which means that equipment can stay in service 
longer than previously with a good appearance. Each 
manufacturer, of course, has his own individual lines 
which he advocates and recommends, but it is only pos- 
sible for men such as the foreman painter to determine 
by common interest and study, and by daily contact 
with painting, the real value of these different materials. 

In the foregoing paragraphs I have tried to indicate 
the importance of a foreman painter's problems and 
work. Now I want to make an appeal especially to those 
roads that have dispensed with the foreman painter or 
better still, with the master painter as he was called some 
years ago. As you know, a year ago I asked for recogni- 
tion of the Painter Foremen's Section of this association. 
and it was agreed that the Car Department Officers’ 
Association would take us under their wing until such 
time as we could get recognition from the A. A. R., and 
restore the original painting section of the A. A. R. I 
endeavored, with the help of others, to revive interest in 
the painters' association, but did not get far, due to the 
fact that many of the old time master painters had either 
retired or passed on, and the younger generation who 
had taken their place were not given the backing by their 
superiors, that the former heads of painting enjoyed. 
In some cases that I know of, the foreman painter had 
even been dispensed with entirely, and supplanted by 
cither a lead man or the painting is just a craft under 
some other department or general foreman. 


Painting Supervisors Should Receive 
More Recognition 


If there was ever a time that the master painter or 
foreman painter, whichever you please, is needed, it is 
now. With the many intricacies of painting, a knowl- 
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edge of the materials and methods being used on high- 
class equipment is most essential. While paint and paint- 
ing is not an expensive part of the repairs to cars, it can 
be made so very easily by the wasting of paint material 
and its wrong application, bringing about cracked and 
chipped surfaces on cars and the necessity of repainting. 
Unless the proper application of paint material is made, 
it is a total loss to the public and to the railroad on which 
it is used. In these times when practicing economy and 
Striving by greater efforts to produce a finished article 
which appeals to the public is a necessity, the former 
painter should receive due recognition. Instead of rail- 
roads curtailing the services of the foreman painter, they 
should increase his authority, and make him a component 
part of the organization with authority in conjunction, 
if you please, with the chemist, to produce lasting work. 

There is no superior officer to a foreman painter who 
is capable of deciding the proper materials for applica- 
tion to be used on either locomotive or passenger equip- 
ment unless he has made a thorough study of painting. 


Painting is a study by itself and only those who are 
intimately associated with it day in and day out can 
make a success of it, and know what is right from wrong. 
I am proud of the painting on the system with which 
I am connected, and while I am not directly in charge 
of painting, I am responsible for it, and take as great 
an interest in the painting of our equipment as I ever did. 
Therefore, I should like to urge most strongly that su- 


` perior officers encourage the restoration of the painters’ 


association, giving the foreman painter the authority to 
attend meetings, or otherwise assist, so that we may get 
back again the days when there will be a natural inter- 
change of thought and experiences, and painter foremen 
are encouraged to make a life study of their work. If the 
value of this were appreciated by the higher officers, I 
am sure in my own mind, that there would be no question 
that the painters' association would be restored to its 
original status. I am satisfied that this restoration 
would be a good investment and that it would result in 
sound economy. 


Report of Committee on Lubrieation 


Types of oil for roller bearings—A method of 
applying packing to journal boxes 


It is hoped during the ensuing year business condi- 
tions will improve to such an extent that your committee 
will be in a position to hold meetings, and by so doing, 
give the subject more detail study, resulting in definite 
recommendations which can be presented at the meeting 
next year. In handling the general subject of journal 
bearing lubrication, it should be borne in mind that the 
lubrication requirements of both freight and passenger 
train cars vary due to difference in local conditions such 
as extremes in seasonal temperatures, territory through 
which trains are operated, speeds, track curvatures, etc. 
The oil-saturated waste method of lubricating car jour- 
nals is still in more or less general use excepting on 
passenger-train cars on which roller-bearing assemblies 
have been installed. 


Roller-Bearing Lubrication 


The lubrication of roller bearings is not an intricate 
problem to maintenance forces as the manufacturing and 
lubricating of roller bearings has been given close study 
on the part of the manufacturers, and also experts rep- 
resenting the various oil companies together with rail- 
road lubrication engineers. They have developed a grade 
of oil which will, in their judgment, give the most satis- 
factory results with the various types of roller bearings. 
Since the mechanical features embodied in the several 
types of roller bearings differ widely as do speeds and 
other operating conditions, it is, therefore, to be expected 
that several different grades of oil will be required for 
general use. 

We find that there are different methods which may 
be followed in successfully lubricating roller bearings: 
All-year oil for both summer and winter service; com- 
plete change of oil for summer and winter service; the 
blending method, which consists of using summer and 
winter oils, but not making a complete seasonal changc. 
Starting in the early spring, oil additions are made of 
the summer grade, while early in the fall the added oil 
is of the winter grade. When complete change of oil is 
necessary, the seasonal grade of oil is used. In cold 
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climates and where boxes are otherwise likely to collect 
moisture, it is necessary to guard against this on account 
of the possibility of losing the oil and freezing the roller- 
bearing assembly. 

There are a number of patented devices in use in 
which pads, wicks or other mechanical devices substitute 
for waste. Most of these are either being used for test 
purposes or are in the experimental stage. However, 
we know of one large Class I railroad that has equipped 
41 suburban coaches with the Kendall lubricator pads. 
These pads have given very satisfactory results since 
they were installed, and have now been in service ap- 
proximately 214 years. 


Saturated Waste Method of Lubrication 


The general journal-box assembly used in connection 
with oil-saturated waste method for lubricating car jour- 
nals we believe you will agree, is far from being satisfac- 
tory. There is room for improvement in properly 
fitting and maintaining the lid over the journal box 
opening, and having an effective spring which will keep 
the lid tight, preventing foreign substances from entering 
the front of the box. We believe you will agree that 
in a large number of cases the journal box lids, particu- 
larly on freight cars, are not being properly maintained. 

The dust guard is another important and possibly, in 
many instances, a forgotten item in connection with 
proper journal lubrication. The so-called standard dust 
guard leaves much to be desired in effectiveness and in 
doing what is expected of it. This, you will agree, is a 
very important item in connection with successfully 
eliminating hot boxes due to dirt or snow entering the 
box at this location. Therefore, in our opinion, it is of 
the utmost importance that the dust guards be properly 
fitted and maintained to promote successful lubrication 
of car journals. 

The proper grade of oil is a very important item in 
good journal box lubrication. We find that the practice 
of using new oil for passenger car lubrication seems to 
be quite general with the majority of railroads. 
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The quality and characteristics of car oil are of the 
utmost importance. In summer, or in mild climates, the 
oil problem in itself is not difficult. In extremely cold 
temperatures, however, the characteristics of the oil be- 
come very important. It is under winter conditions 
that lubrication troubles multiply. Moisture enters the 
journal boxes and causes sogginess of packing. A com- 
pounded oil that will partly emulsify under such condi- 
tions cannot be expected to give the best results. When 
a car stands for a period of time in extremely cold 
weather the oil freezes. If the oil is such that it be- 
comes sticky and gummy, trouble with disturbed pack- 
ing and waste grabs is to be expected. It has been found 
that in extremely cold weather a cut back or a thinner 
oil is being used very successfully by adding a small 
amount to the journal boxes on cars which have stood 
any length of time and which provides sufficient imme- 
diate lubrication to the journals until such time as suffi- 
cient heat is developed to provide proper lubrication from 
the oil in the packing. 

There also exists a wide range of opinions as to what 
constitutes the best waste for packing passenger car 
journal boxes. The preferences run te skein wool yarn. 
Axminster yarn, mixed wool waste, spring cotton pack- 
ing, wool and cotton mix, special waste containing stiff 
fibrous materials and several grades of cotton. 

Spring packing, some wool and some fibre treated 
wastes have more resilience than others and are the 
choice where resilience is given a prominent place in 
waste selection. 

In choosing a wool waste for extremely cold regions, 
the selection should be a waste that is free as possible of 
loose lint and shredded or fluffy materials, as these have 
a tendency to break the oil film between the brass and 
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the journal. A number of railroads use a good grade of 
cotton waste for the reason that it is practically free 
from lint. However, this kind of waste tends to become 
soggy when more or less moisture gets into the box. 

In the preparation of new and renovated packing all 
railroads do not follow in detail the standard practice 
as outlined in Rule 66. One of the large Class I rail- 
roads which does not conform in detail with A. A. R. 
standard practices in this respect, shows an increase in 
freight service, from 146,659 to 192,034 miles per hot 
box and a decrease in average train delay per 100,000 
miles from 13 to 10 min. in 1937, compared to 1936. 
In the same period in passenger service, miles per hot 
box increased from 253,047 to 725,002 and the average 
train delay per 100,000 miles decreased from 9 min. to 4. 

In this method of packing, a suitable size roll of loosely 
twisted packing of sufficient size to fill the bottom por- 
tion of the rear end of box is used. This roll is placed 
against the back wall of the journal box in order to 
properly lubricate the fillet end of the journal and to 
keep out foreign substances. The packing between this 
rear roll and the wedge at the front end of the journal 
box is applied in two separate sections as follows: A 
suitable amount of packing is made into a loosely twisted 
roll sufficient in size to fill bottom of box, extending 
about one-half of the distance between the rear packing 
roll to the fillet of the journal and the collar. A second 
roll is made in a like manner to furnish lubrication for the 
balance of the journal extending up to the collar. The 
ends of the packing in these rolls are tucked down at 
the side walls of the journal box, and no part of the 
packing in the box extends above one inch below the 
center line of the journal. 

A suitable and separate piece of packing to form a 
front plug or dirt seal is placed in front end of journal 
box. Any loose ends or strands are carefully tucked 
down at the front end of the box and this plug is not 
permitted to extend above the balance of the packing 
in the box. 

In addition to using lubricating materials of a good 
grade and quality, satisfactory journal lubrication de- 
pends not only on the proper application of the packing 
in the journal boxes, keeping it one inch below the cen- 
ter line of the journal to insure against hot boxes as 
the result of waste grabs, but it is equally as important 
to insist upon careful attention of the journal box and 
its contained parts. The journal itself should be straight 
and perfectly smooth. Too much attention cannot be 
given to the finish of the journal. The practice as in- 
dicated in the Wheel and Axle Manual should be fol- 
lowed in machining axles and finishing journals. Care- 
ful attention should be given journal bearings, wedges 
and dust guards, when applied in connection with wheel 
changes, to insure that journal bearings are of the correct 
length and have a positive initial crown bearing and that 
the wedges should also be carefully checked in connec- 
tion with periodic repacking journal boxes and all de- 
fective parts renewed. 

, The report was signed by Chairman L. R. Wink, as- 

sistant superintendent car department, Chicago & North 
Western; P. Maddox, superintendent car department, 
Chesapeake & Ohio; P. P. Barthelemy, master car 
builder, Great Northern; F. B. Lewis, general car in- 
spector, Union Pacific, and R. Knorr, supervisor car 
repairs, Erie. 


Discussion 


In discussing the report on lubrication, President 
Nystrom said that roller bearings of today are either 
more reliable than those applied ten years ago, or the 
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railroads know how to take better care of them. The 
Milwaukee has 200 passenger cars equipped, with a 
` record of two years’ actual service without a failure. 
Condensation in winter sometimes causes water to ac- 
cumulate in the boxes and wash out the lubrication, a 
condition which must be avoided by periodic checking, 
especially in the winter time. In changing wheels at 
shopping periods the roller-bearing units are removed 
from the journals, cleaned thoroughly and inspected with 
the utmost care to discover defects which would other- 
wise cause service failures. Defective roller bearing 
parts are replaced. This careful inspection and renewal 
is one of the prices which must be paid for the satisfac- 
tory performance of roller bearings in railway service. 

F. G. Moody, master car builder, Northern Pacific, 
said that, with A. S. F. type roller-bearing units, the 
practice is to supply oil every 30 days. The oil level is 
checked once a week and a minute inspection made at 
each shopping. During the past year two oils were used 
in lubricating these roller bearings. 

One member said that “Roller bearings are the answer 
to the car man’s prayer,” since with proper attention 
they entirely overcome hot box difficulties. C. A. Mick, 
mechanical inspector, Chicago, Burlington & Quincy, said 
that roller bearings are checked for oil level on Burling- 
ton three-car trains every 4,000 miles and on the larger 
trains once a week. Wheels are changed on an average 
every two months or 60,000 miles, thus automatically 
preventing water difficulties. A seasonal oil is not used. 
In December, the Burlington starts the addition of blend- 
ing oil which is used until the middle of March, this 
blending oil being a good lubricant and giving a quick 
start. 

In discussing the lubrication of freight car journals, 
one member said that no railroad can be sure it has 
summer oil in the summer time and winter oil in the 
winter and that, therefore, a one-year-round oil is de- 
sirable. He credited a record of 750,000 miles per hot 
box to the effective operation of Rule 66, and said that 
50,000 miles per hot box used to be considered a good 
performance. The use of too much oil makes the pack- 
ing swim and causes waste grabs. 

F. E. Cheshire, general car inspector, Missouri Pacific, 
said that primary difficulty with hot boxes occurs not' 
in winter months as many suppose, but are the worst in 
June, July, August and September. Mr. Cheshire said 
that an analysis of hot boxes over a 17-day period on the 
Missouri Pacific indicated that only one out of four 


caused train delays and that the real trouble is usually 
due to mechanical conditions which must be corrected. 
He said that the present design does not provide for 
proper tolerances. 

C. A. Mick, mechanical inspector, Chicago, Burlington 
& Quincy, stated that if the proposed A. A. R. oil speci- 
fications are adopted, they will involve either the distilla- 
tion or chemical treatment process and there is some 
question if this expense is justified. He suggested the 
development of specifications for packing as it goes into 
the journal box, thus permitting individual roads to meet 
the packing specification with their own combination of. 
oil packing and waste. A motion was passed that this be 
referred to the A. A. R. Mechanical division. 

E. S. Smith, master car builder, Florida East Coast, 
said that present standard journal boxes will be in service 
a long time and must be maintained and operated. A. 
A. R. specifications should be adhered to, particularly 
with reference to wheel mounting, as he finds hundreds 
of instances, for example, where wheels are not properly 
centered as pressed on the axles. 

(The committee report was accepted.) 


Report on Shop Operation. Facilities and Tools 


Jacks, cranes, hoists, trucks, portable electric 
equipment and welders are discussed 


Your committee has been forced to rely solely on 
correspondence in the consideration of its subject matter 
and, since the request was made that the committee be 
concise and cover one or two specific items of particular 
importance, this report deals with the subject of facilities 
for freight car repair shops only. 

Car Pullers—Modern car pullers will be found very 
useful as time-savers for moving cars in and out of 
the shop and spotting them in the various positions, 
especially where the progressive method of moving cars 
through the shop is used. There are many efficient types 
of car pullers available and in use, some of which have 
been designed and built in railroad shops. The use of 
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car pullers in connection with the progressive system is 
considered more efficient than tractors since they enable 
the entire line to move at one time. 

Overhead Crane — In designing shops, provision 
should be made for overhead cranes to facilitate the 
raising of car bodies from trucks, handling of heavy 
materials, etc. Such cranes should preferably have run- 
ways extending the full length of the tracks on which 
repair operations are carried out. A lifting capacity of 
from 10 to 15 tons is generally considered ample with 
lifting speeds of from 22 to 25 ft. per min. Usually 
with an increase in lifting speed, the capacity of the crane 
must be sacrificed. The number of overhead cranes 
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required in any one bay will depend on the methods em- 
ployed in routing cars through shop and also the number 
of cars handled per 8-hr. shift. However, with the pro- 
gressive system in use, it is generally considered that 
one crane in a bay can serve up to three tracks, each 
having a capacity of 12 cars in the repair positions. 

Truck Repairs — The use of a portable tripod with 
suitable chain or ratchet hoists for handling of truck 
repairs will be found helpful in facilitating such work. 
Such facility makes easier for the employees the chang- 
ing out of wheels, truck sides and bolsters, and therefore 
results in such operations being carried on in less time 
than where the work must be done by more laborious 
methods. 

Air Jacks—Air jacks of suitable height mounted on 
low wagons should be used for lowering and raising of 
draft gears. Where such devices are in use the work of 
replacing draft gears or removing them for inspection 
can be carried on more efficiently and in a safer manner 
than where an ordinary jack is used to carry on the work. 

Paint Facilitics—Where the design of a shop permits, 
facilities for painting cars before moving them out of 
doors are an important consideration. Delays caused by 
moving cars, ready for painting, from one shop to an- 
other are avoided. Furthermore, there is no delay or 
hindrance to proper painting due to inclement weather 
which is so often the case where such work is done out- 
of-doors. With the spray method of painting in gen- 
eral use, it is desirable to confine such work to a certain 
portion of the shop in which the repairing operations 
are carried out. Spray booths or hoods only, in conjunc- 
tion with suitable exhaust fans, will, to a large extent, 
overcome the objections of spray painting in a shop 
where other operations are carried on. 

High Cycle-Frequency Equipment — Hi-cycle electric 
drills and reamers are coming into use more and more, 
and consideration should be given to installing high cycle 
frequency equipment with suitable outlets along the 
tracks to allow maximum flexibility in their adaptation. 
This is especially important where there is considerable 
steel work to be handled. The high-cycle equipment is 
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generally considered far more efficient and practical than 
air-driven tools. However, where it is as yet impractical 
to install such electric-driven equipment, it has been: 
found that rotary air motors give very good results. 
Some consider the latter to be more efficient and less 
expensive to maintain than toggle-type air motors. 

Gas-Cutting Equipment—In order to get away from 
the expense of handling acetylene and oxygen in the 
shops, it is well to give consideration to a central dis- 
tributing plant. The shop should be adequately piped 
and have outlets suitably located to reduce to a minimum 
the amount of hose required by operators of cutting 
outfits. 

Welding Equipment—There is little need to emphasize 
the growing importance of welding and how costs can 
be radically cut by its use. However, there are several 
things to be considered in its application. For example, 
(a) the power supply should be designed not only for 
present needs but also for future demands; (b) outlets 
should be placed in frequent and suitable locations 
throughout the shop; (c) flexible jigs should be con- 
structed so that most of the welding can be positioned. 
There are two types of welding machines, viz., alternat- 
ing current (transformer type) and direct current 
(motor generator type). Both have their respective 
merits and these should be weighed before any decision 
is made. Besides arc-welding machines, there are the 
several kinds of resistance-welding machines. For light- 
gage material these have been found to be very sat- 
isfactory. 

Tractors and Lift Trucks—These are practically in- 
dispensable. The latter are particularly responsible for 
the reduction in cost of handling material on skids or 
platforms and the moving of mounted wheels to and 
from wheel shop. The success of the repair or produc- 
tion line is dependent upon the continuous flow of ma- 
terial and supplies. With efficient tractor service go 
substantial savings. 

For such a broad subject, much remains to be written. 
No mention has been made of heavy equipment such as 
punch presses, straightening presses, coping machines, 
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etc., which are essential to every well-organized plant. 
Suffice it to say that railroads in general are alive to the 
fact that an economical and efficient shop is one of the 
foundation stones of a successful system. . 
The report was signed by Chairman J. A. Deppe, 
superintendent car department, Chicago, Milwaukee, 
St. Paul & Pacific; J. H. Gimpel, assistant superintendent 


car department, Wabash; M. F. Covert, general super- 
intendent of equipment, General American Transporta- 
tion Corporation; H. S. Keppelman, superintendent car 
department, Reading, and P. B. Rogers, shop superin- 
tendent, Atchison, Topeka & Santa Fe. 

(The committee report was accepted without dis- 
cussion.) ? 


Freight- and Passenger-Car Construction 


Suggestions for improvements in rules and stand- 
ards offered to Mechanical Division 


Due to existing conditions on the railroads, your com- 
mittee has not held a meeting. I have, however, asked 
the members for recommendations to submit to the gen- 
eral committee for review and the following suggestions 
are submitted for consideration: 


Passenger and Freight Equipment 


(1) Some railroads and private car lines are using 
114-in. steam train line; this is inadequate, especially on 
head-end cars. Certain railroads use the steam-jet air- 
conditioning system which requires steam to operate and 
it is felt that action should be taken to have all cars 
operating in interchange, equipped with a 2-in. line or 
larger. : 

(2) Elimination of noise due to buffer stems on pas- 
senger cars. At the present time we do not have any- 
thing to offer as a remedy, other than to keep them 
shimmed snugly to eliminate all play possible. 

(3) Overhead water tanks should be provided with 
standard connections and applied so that tanks can be 
filled from either side, thus to avoid crawling under car. 

(4) It is recommended that passenger-car journal 
boxes be cast with a well or recess on top of the box 
to which a forged plate can be applied to eliminate wear 
on top of the box brought about by foot of equalizer. 

(5) It is recommended that metal ladders be used on 
all freight cars, new or rebuilt, and attached to the car 
at the top above the loading line and at the bottom so 
that the ladder can be readily removed without entering 
car. 

(6) It is suggested that consideration be given to 
periodic annealing of the U-shape cast-steel side frames. 

(7) It is found that the side walls on Type-E coup- 
lers are being kicked out and broken due to insufficient 
clearance for tail of knuckle. The coupler committee 
a few years ago increased the clearance, but did not pro- 
vide enough, with the result that we are still having 
broken side walls. 

(8) Interchange Rule 18, Supplement No. 2, shows 
certain revisions in regard to condemning couplers on 
account of cracked side walls due to the knuckle strik- 
ing and breaking same. I took exception to this defect 
when it was presented by the coupler committee in 1932 
or 1933, and am still of the same opinion that the rule 
is not yet right even as revised. I still feel that couplers 
are being condemned unnecessarily and railroads as well 
as private car owners are paying for couplers that 
should never be removed from cars, and the same rail- 
roads are taking advantage just because the rules permit 
them to do it; in fact, they are specializing on this defect 
and I do not believe that it can be shown that a coupler 
has ever failed due to this defect. I know that the 
largest railroads in the country are not removing coup- 
lers for this defect and they have been running for 
years with cracked side walls, and it has now reached 
a point where federal inspectors are reporting as broken 


Railway Mechanical 
NOV EMBER, in se Engineer 


all couplers which the rule permits them to report. 

(9) It is believed that many hot boxes on freight 
cars could be overcome if a longitudinal rib were cast 
inside of the box one inch below the center line of the 
journal; this will prevent the dope from rolling and the 
box cannot be packed too high. 

(10) It has been suggested that consideration be given 
to extension of spring plankless trucks. 

(11) Another suggestion has been made that center 
plates be welded in place in order to overcome the many 
loose center plates we are having. 

It is also recommended that welding of many other 
parts where bolts and rivets are now used be encouraged 
in order to reduce maintenance cost as well as reducing 
weight. 

(12) Where bolts are now used and it is not practical 
to weld, it is suggested that rivets be used. 

The report was signed by the committee consisting of 
Chairman J. McMullen, superintendent car department, 
Erie; C. Claudy, master car builder, Grand Trunk West- 
ern; W. A. Bender, master car builder, Alton; J. S. 
Acworth, supervisor of equipment, General American 
Transportation Corporation, and J. E. Keegan, chief 
car inspector, Pennsylvania. 


Discussion 


In discussing Item 1 of the report, the fact was de- 
veloped that a number of roads have standardized on 
214-in. steam train lines which show definite advantages 
for long trains and head end equipment, especially that 
operating in northern climates. The idea of making 
this size mandatory, however, was opposed and a motion 
passed that passenger-train cars for interchange service 
have train lines and connectors not less than 2 in. 

Regarding Item 2 the point was made that coil-spring 
buffer-stem snubbers seem to be giving good results, espe- 
cially when the Alemite method of greasing the buffer 
faces is employed. Adequate lubrication also tends to 
enable the buffers to slide more readily with respect to 
each other under the heavy pressures utilized with mod- 
ern buffer springs. Tight-lock couplers were also men- 
tioned as a positive source of reducing noise. 

Regarding Item 7, one member mentioned one in- 
stance in which 39 couplers were removed within a com- 
paratively short period at a car inspection point for 
cracked side walls. Another member stated that if the 
charge for this defect were eliminated, there wouldn't 
be one coupler changed in a year for this cause. The 
motion was seconded and carried that Items 1, 3, 4, 5, 
7, 8 and 9 be referred to the Association of American 
Railroads, Mechanical Division, for consideration and 
that Items 2, 10, 11 and 12 be called to the attention of 
the individual railroads for such action as might be 
deemed desirable. Item No. 6 was referred back to the 
committee for further study and report at the next 
meeting. 
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discussions 


J. C. Lewis, President 


Locomotive Supervisors Discuss 


Fuel and Operating Problems 


J. R. Jackson, Vice-President 


G. M. Boh, Vice-President 
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Att the second annual meeting of the Railway Fuel and 
Traveling Engineers’ Association held at the Hotel Sher- 
man, Chicago, on September 27 and 28, four sessions 
were devoted to a program of individual papers and com- 
mittee reports dealing with various aspects of fuel 
economy and various phases of modern high-speed train 
operation which are of constantly growing importance. 
The convention was called to order on Tuesday morn- 
ing by the president, J. C. Lewis, road foreman of 
engines, Richmond, Fredericksburg & Potomac, with a 
registered attendance of about 150, of which over 100 
were railroad men. 

Interest and attendance were sustained through three 
sessions on the first day. The morning session was 
devoted to fuel economy and utilization of locomotives. 
Three papers on fuel economy were prepared under the 
general chairmanship of Robert Collett. Two dealing 
with the part of the engineer and the enginehouse fore- 
man, respectively, in fuel economy were individual 
papers, and the third dealing with the part of the fuel 
supervisor and traveling engineer was prepared by a 
committee. A part of the afternoon session was devoted 
to two papers prepared by the Committee on Fuel 
Records and Statistics under the chairmanship of E. E. 
Ramey. One of these discusses the relative value of 
quantity vs. cost statistics of fuel consumption and the 
other deals with the place of the fuel supervisor in rail- 
road operation. The evening session was devoted to 
the discussion of firing practice, both oil and coal. 
Wednesday's session was given over to the presentation 


Second annual meeting of Fuel 
and Traveling Engineers’ Asso- 
ciation—Program dealing with 
locomotive design, fuel econo- 
my, locomotive and train oper- 
ation, fuel preparation and fir- 
ing practice stimulates lively 


A. A. Raymond, Vice-President 


of two papers on air-brake subjects. That dealing with T. Duff Smith, Secretary-Treasurer 
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the No. 8ET locomotive brake equipment and its rela- 
tionship to train handling will be abstracted in a later 
issue. : 

Addresses were delivered during the convention by 
J. M. Hall, chief inspector, Bureau of Locomotive In- 
spection, Interstate Commerce Commission, by Dr. Roy 
V. Wright, editor, Railway Mechanical Engineer, and 
by Charles F. Richardson, president, West Kentucky 
Coal Company, a past president of the association. 
Mr. Richardson called attention to the community of 
interests between the railroads and the coal miners in 
trying to bring about a more equitable situation with 
respect to the marketing of coal and oil, particularly 
with reference to the unequal incidence of taxation on 
the railroads and the pipe lines. 


Mr. Halls Address 


In his brief address, Mr. Hall stressed the part that 
traveling engineers could well take in the matter of 
educating enginemen on safe water level, especially on 
modern locomotives some of which have extremely long 
crown sheets with the bottom gage cock and lowest read- 
ing of water glasses set at or close to the minimum 
height above the highest part of crown sheet permitted 
by the rules—3 in. On locomotives thus equipped espe- 
cial attention should be called to the safe water-level 
markings on the back head for the various grades en- 
countered since a comparatively small change in the grade 
may endanger the crown sheet if only the minimum 
water level shown by the bottom gage cock and water 
glasses is carried. Proper use of and attention to the 
boiler feeding devices and low-water alarms was also 
emphasized. 

Mr. Hall said that, except in rare cases of defects or 
failures of a type that could not be foreseen, there should 
never be a low-water boiler failure and that he hoped 
that all traveling engineers fully recognized it to be an 
important part of their duties to see that enginemen 
closely observed the indications of gage cocks and water 
glasses and lived up to instructions concerning the 
minimum water level that could safely be carried under 
various conditions of operation and the procedure to 
be followed in the event of sounding of the low-water- 
alarm whistle. 

In connection with the latter Mr. Hall said that there 
seemed to be a misunderstanding among some engine- 
men as to the time between the sounding of the alarm 
and the occurrence of a dangerous condition. Some 
enginemen that he had heard of were of the opinion that 
they had 15 min. following the sounding of the alarm 
before an unsafe condition would arise. He emphasized 
the fact that should the water feed fail when the water 
level in the boiler was 3 in. above the highest part of 
crown sheet, even with the locomotive working con- 
siderably below maximum capacity, the crown sheet 
would begin to be exposed in a fraction of this time, 
that the sounding of the alarm was a signal of real and 
immediate danger, and that appropriate action should 
be taken at once in order to avoid disaster. 

. Mr. Hall said that it was well recognized that travel- 
ing engineers generally had a larger territory than one 
man could adequately handle and the nature and volume 
of work assigned to them was often such as to preclude 
the giving of as close contact and personal supervision 
as could be desired, but that every possible effort should 
be put forth to instruct the enginemen in safe practices 
and to see that the recommended practices were observed. 

Supplementing his remark that, with the possible ex- 
ception of very rare instances, there should never be a 
lower-water failure Mr. Hall cited the experiences of 
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his Bureau in finding contributing causes, or defects of 
the boiler or appurtenances, the existence of which may 
have had some bearing on the accidents. He said that 
in the earlier years in which the locomotive inspection 
law was effective contributing defects were found in 
one-half or more of the crown-sheet accidents investi- 
gated, that in later years there had been a sharp decrease 
in this proportion, and that for the last full fiscal year 
in which statistics are available (1937-1938) no con- 
tributing causes were found in the investigations of the 
five accidents that occurred in that year. 

He compared the five crown-sheet accidents due to 
low water that occurred last year with the 92 accidents 
of the same character in the fiscal year 1911-1912 and 
stated further that in that year there was a total of 856 
accidents, 91 persons killed, and 1,005 injured as a result 
of failures of boilers and their appurtenances, whereas 
in the year just closed (1937-1938) there was a total of 
59 accidents from these causes, with 5 persons killed and 
59 injured. 

In connection with accidents resulting from failures of 
locomotive parts other than boilers and their appur- 
tenances, generally called machinery accidents, Mr. Hall 
stated that 839 accidents occurred in the year 1922-1923. 
These caused 25 deaths and 966 injuries, whereas in 
the year 1937-1938 the total number of such accidents 
was 149, with 2 persons killed and 157 injured. 


Dr. Wright’s Address 


Dr. Wright spoke of several aspects of the work of 
the traveling engineers and other supervisors of loco- 
motive operation which have a direct bearing on public 
relations as well as on employee relations. In this cat- 
egory are the effect of the work of the enginemen in 
train handling on the shippers’ desires for improved 
schedules and for the prevention of loss and damage 
to freight, and the control which the enginemen exer- 
cise over the smoke nuisance. With respect to the latter 
he cited the outstanding results which have been attained 
in the reduction of railroad smoke in Hudson County, 
N. J., by the Railroad Smoke Association, an organiza- 
tion of local railroad men under the direction of the De- 
partment of Smoke Regulation of the county, and 
pointed out that too little attention is given to a clean 
job of firing outside of such restricted areas, with a 
consequent waste of fuel as well as unfavorable public 
reaction. 

Dr. Wright also referred to the opportunity which 
the various supervisors of locomotive operation have for 
improving relationships between the men in the cab and 
They are in a position to interpret 
the needs and objectives of the management to the men 
in an understandable way and, by the same token, can 
also bring to the attention of the management an under- 
standing of the views as well as the suggestions of 
the men. 


Election of Officers 


Officers and committee members for the year 1938-39 
were elected as follows: President, John R. Jackson, 
engineer of tests, Missouri Pacific. Vice-presidents: G. 
M. Boh, district road foreman of engines, Erie; W. H. 
Davies, supervisor air brakes, Wabash; A. A. Raymond, 
superintendent fuel and locomotive performance, New 
York Central. Executive Committee, for two years: 
M. F. Brown, fuel supervisor, Northern Pacific; S. A. 
Dickson, fuel supervisor, Alton; L. E. Dix, fuel super- 
visor, Texas & Pacific; J. J. Kane, road foreman of 
engines, Lehigh Valley. For one year: E. E. Ramey, 
fuel engineer, Baltimore & Ohio; W. C. Shove, general 
road foreman engines, New York, New Haven & Hart- 
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ford; R. S. Twogood, assistant engineer, Southern 
Pacific; E. F. Allard, general fuel supervisor, Chicago & 
North Western. T. Dutf Smith is secretary-treasurer. 
On the advisory committee are E. E. Chapman, mechan- 
ical assistant, Atchison, Topeka & Santa Fe; J. N. Clark, 
Southern Pacific; R. Collett, fuel agent, St. Louis-San 
Francisco; M. A. Daly, fuel supervisor, Northern 
Pacific; J. E. Davenport, assistant chief engineer motive 
power and rolling stock, New York Central System; T. 


C. Hudson, general superintendent, Canadian National; 
G. A. Kell, Canadian National; J. M. Nicholson, me- 
chanical superintendent, Atchison, Topeka & Santa Fe; 
A. T. Pieitfer, road. foreman engines, New York Cen- 
tral; F. P. Roesch, vice-president, Standard Stoker 
Company ; T. Duff Smith, and W. J. Tapp, fuel super- 
visor, Denver & Rio Grande Western. 

Abstracts of the papers and reports, accompanied by 
summaries of the discussions, follow. 


Fuel Quantity vs. Cost per Service Unit 


Quantity statistics basic but cost figures have 
supplementary value 


Shall fuel performance records be stated in terms of 
pounds of coal per 1,000 gross ton-miles, passenger- 
train car mile and yard-engine hour, or in terms of cost 
of fuel in cents per 1,000 gross ton-miles? This ques- 
tion may be boiled down to fuel quantity per service unit 
versus fuel cost per service unit, and it appears that the 
significant inferences to be drawn from the question are: 

l—That the best performance in pounds of fuel per 
service unit may not be the lowest cost performance. 

2—That the lowest cost performance is the proper 
goal for the efforts of the railroad operating personnel. 

3—That where there are price differentials on the 
various grades or sizes of coal the grade that produces 
the lowest cost performance should be used. 

4—That any adjustments that may be necessary in the 
equipment of the locomotives to make the use of lower- 
cost grades of coal practicable should be made. 

There can be no argument against the use of the grade 
of coal that produces the lowest cost per service unit if 
it will prove practicable from the standpoint of operating 
service requirements and not cost more indirectly or in 
other directions than is saved on the locomotives. These 
angles are subject to demonstration from study of test 
results on the locomotives and analysis of incidental 
costs, such as for extra handling of the coal, and servic- 
ing and maintenance of the locomotives. It will have 
to be recognized however that opportunities for reducing 
costs through differential prices on grades of coal are 
very greatly restricted if not entirely eliminated when a 
uniform price for “coal for railroad fuel” is enforced— 
as it has been during periods of operation under coal 
price codes. 

The local employees and the officers in charge of local 
operations have no control over the qualities and the 
grades of coal purchased, nor over the prices paid. Their 
effectiveness in fuel performance can be measured only 
by the quantities they use in the production of unit 
service results. They are properly responsible for, and 
particularly interested in, the record of the unit quanti- 
ties. They need and want this form of statement of 
results, and are only incidentally concerned with the 
cost figures, which should, however, be given them as a 
matter of general interest. 

On the other hand the higher general officers in charge 
of the management of the railroad, and responsible for 
the financial results of the operation as a whole, do 
have some measure of control over the qualities and 
the grades of coal purchased and some degree of choice, 
within the limits imposed by the general level of prices, 
of paying more for better qualities or grades, or less for 
the less desirable qualities and grades of coal. They 
are principally interested in the final result stated in 
terms of cost per unit of service and they need that 
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form of report in addition to the report of quantities 
used per unit of service. 

The views expressed in the preceding paragraphs are 
particularly applicable to comparisons of performance 
made over so short a period of time that no change in 
the general level of prices has taken place. It is obvious 
that if a difference exists in the general level of coal 
prices as between two periods that are being compared, 
as for example, this year vs. last year, the comparisons 
of cost per unit of service would be entirely meaning- 
less as to relative efficiency of performance without a 
corresponding statement of the prices for the two 
periods. 

The statistical reports of practically any railroad will 
disclose marked variations in the average price of coal 
as charged into the operating expenses as between suc- 
ceeding years and even as between succeeding months 
of the same year. This may be due to one or more 
of a number of varying conditions, such as varia- 
tion in the proportionate use of different kinds of 
coal purchased at different prices, or variation in the 
price of the same kind of coal as between different 
mines, and variation in the proportionate use of coal 
from the different mines, or the signing of a new miners' 
wage agrcement, etc. The point here made is that the 
average price of coal on any railroad is a quantity that 
varies most erratically due to many factors entirely 
beyond the control of the personnel responsible for fuel 
performance, frequently bevond the control of the man- 
agement as well. and usually without any relation what- 
ever to the quality or grades of the coal or to any feature 
or condition whatever in any way connected with rail- 
road operation. 

The principal purpose and utility of statistical reports 
of performance is to disclose the trend of the perform- 
ance, i.e., to show whether or not improvement is being 
made and at the same time to show, in so far as may be. 
the factors responsible for the trend. While we believe 
that the cost data are instructive and well worth the 
slight additional work required to produce them, thev 
should be used to supplement but not to replace the 
more stable and fundamental index of performance based 
upon quantities of coal consumed per unit of service. 

'There is no intention to deny the value of cost of 
performance comparisons covering special situations or 
conditions. For example, the introduction of the Diesel- 
electric locomotive creates a special situation in connec- 
tion with which the statement of performance on a 
cost basis is logically required. This feature is, of 
course, not particularly important at this time on many 
railroads for the reason that Diesel-electric locomotives 
are as yet used only to a limited extent, but the present 
trend in this direction indicates that in a comparatively 


Railway Mechanica! Engineer 
NOVEMBER, 1938 


short time their use will materially affect the fuel costs 
on some of our railroads. 

Another rather special situation in which the statistical 
statement of the cost of fuel per unit of service would 
undoubtedly be of considerable value is the case of the 
several railroads that operate in the west and southwest 
using both coal and fuel oil in their steam locomotives, 
since it would give the higher officials of those railroads 


a direct comparative cost per unit of service for both the 
coal and the oil, assuming, of course, that these railroads 
would have the quantity of fuel consumed per unit of 
service worked separately for their oil-burning and their 
coal-burning territories. 

This report was signed by a committee consisting of 
W. J. Overmire, N. Y. C.; E. E. Ramey, B. & O., and 
E. G. Sander, A. T. & S. F. 


The Enginehouse Foreman and Fuel Economy 


Firebuilding, air and steam leaks in the house and 
crew cooperation his responsibility 


By R. K. Thornley 


Enginehouse Foreman, Wabash 


The enginehouse foreman's success in fuel economy 
«lepends on the effective use of personal attributed in 
‘business. Good judgment, common sense, honesty, a 
willingness to learn, the ability to use the experience and 
good advice of others, are all very important factors 
towards conservation of fuel. 

The amount of fuel consumed in and around the 
roundhouse that does not produce revenue service direct 
is a responsibility of the enginehouse foreman, as the 
fuel is burnt under his direct control. If the facilities 
involved cause fuel to be burnt unnecessarily, a report 
of the condition should be made to his superior with a 
‘suggestion as to what should be done to make an 
improvement. 


Fire Building 


As a rule the lowest paid class of labor employed in 
the roundhouse is engaged in burning the largest per 
cent of fuel that is concerned in preparatory service; in 
a great many instances they require the most super- 
vision as they must be instructed how to do their work. 
The most economical method can only be developed by 
the enginehouse foreman making a careful study of the 
operation so that he can properly instruct those doing 
the work, then follow the matter up from time to time 
to see that his instructions are being complied with. 

In building fires, if dense, black smoke is emitted from 
the stack of which the density is greater than grade 
No. 2 on the Ringelmann chart, the method of fire 
building is incorrect or conditions or facilities are not 
equal to the correct method. When unburnt gases are 
permitted to pass out through the flues and stack as 
dense black smoke, more or less soot will always lodge 
against the firebox sheets and the interior of the flues, 
forming an insulation which is said to be five times more 
effective than the best asbestos of equal thickness. When 
this occurs the process of the heat passing to the water 
in the boiler is retarded and a longer period is required 
to raise steam pressure sufficient to handle the locomotive 
out of the house. This means that fuel has been con- 
sumed unnecessarily in preparatory service. The soot 
that passes through to flues, coming in contact with 
any moisture that may be on the front-end netting, will 
cause the netting to plug up, retarding the draft on the 
fire, resulting in fuel being consumed unnecessarily in 
both preparatory and revenue service, and often is 
responsible for steam failure. Dense black smoke is a 
waste of fuel as well as not to the best interest of the 
community in which the enginehouse is located. The 
practice of building fires by which the steam pressure 


Railway Mechanical Engineer 
‘NOVEMBER, 1938 


can be raised to 100 Ib. in the quickest time we find is 
the most economical. 

Air leaks in shop pipe lines are very expensive regard- 
less of whether furnished by an electric or steam driven 
compressor, as the results of the leaks are measured in 
dollars and cents, matter not whether paid out for elec- 
tricity or fuel. Compressed air is the most expensive 
energy we have in and about enginehouses as the average 
cost is 11 cents per 1,000 cu. ft. The cost of air and 
steam leaks are shown in the tables. 


Cost of Leaks in Air Piping 


Number of 


Total cost of 
cu. ft. per month 


Size of leak, waste per month, 


Dia. in in. at 75 lb. pressure 116 per 1,000 cu. ft. 
% 13,468,000 $1,481.44 
Xx 7,558,500 831.44 
14 3,336,990 370.37 
p 824,570 90.70 
1/16 213,000 23.43 
1/82 52,910 5.82 


Cost of Steam Leaks 


Pounds wasted 
per month at 
160 lb. pressure 


Total cost of 
waste per month 
at 65¢ per 1,000 Ib. 


Size of leak, 
Dia. in in. 


14 1,219,280 $792.53 
684,290 444.79 

0M 304,820 198.13 
% 48,52 
he 12.53 
af 3.11 


On railroads having water treating plants or any other 
system of water treatment, the enginehouse foreman 
should familiarize himself as to the operation so he shall 
know that it is being operated correctly. Water treat- 
ment is a very important factor towards fuel conserva- 
tion, Sometime ago in an address before the American 
Chemical Society it was said: "In the United States the 
average thickness of locomotive boiler scale is Ig in.; 
this means a loss of at least 13 per cent in fuel effici- 
ency.” It is recognized that a correct system of water 
treatment correctly used will eliminate scale formation. 


Create a Cooperative Spirit 


The largest per cent of the fuel is consumed hy the 
locomotive away from the roundhouse, while in charge 
of the enginemen. However, the enginehouse foreman 
is charged with the responsibility of seeing that the loco- 
motive has been prepared properly so as to be able to 
render service economically as well as successfully. To 
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bring about this condition it is necessary that the engine- 
house foreman have the full cooperation of the engine- 
men; they are the ones who are operating the locomo- 
tives burning the fuel and producing the kind of service 
your railroad has to offer to the public. 

The enginehouse foreman should realize that he must 
take the initiative to create a cooperative spirit by know- 
ing that the locomotive has been properly conditioned 
before being dispatched, in the way of flues, clean arch, 
grates and rigging in good condition, front end free 
from air leaks, interior of cab clean, and all work re- 
ported by inbound crew to be completed when consistent 
to do so. When the enginemen see that the enginehouse 
foreman is making an effort to have work done to make 
their jobs a better one, they will cooperate with him or 
at least the largest per cent of them will, and in turn 
they will give the necessary information that must be 
had in making analysis of certain operating conditions. 
Cooperation when it is sound and enduring must be 
absolutely voluntary. 

After the fuel has been burned a correct system of 
accounting should be made so that when making a cost 
study of the fuel the figures shall reflect a true condition. 
When fuel is burned in yard offices, stations, switch- 
men's and crossing watchmen's shanties and cabins, 
cabooses, maintenance of way department service cars, 


drying sand, enginehouse stoves, or for any purpose other 
than actual transportation, the charge should be made 
against the account provided to cover the cost of the 
particular operation and should not be charged to trans- 
portation, In charging fuel to transportation, a distribu- 
tion between the three classes, namely: switch, freight 
and passenger should be made in order that the figures 
shall reflect a true cost. 


‘Discussion 


Fire building at terminals came in for most of the 
comment following the presentation of this paper. Some 
question was raised as to the ability to fire up locomotives 
without exceeding the Ringelmann No. 2 smoke. It was 
generally admitted that under the most favorable con- 
ditions such a result could be obtained, but if the job 
had to be hurried it could not be done. 

The tables of air and steam leaks which were included 
in the paper are posted in blue-print form in the engine- 
house of the Wabash where they serve to advise all 
enginehouse employees of the cubic feet of air or pounds 
of steam lost through leaks of various sizes and the cost 
of such leaks in dollars per month. They keep all 
employees on the alert to note and report such leaks as 
quickly as they develop. 


The Relation of Enginemen to Fuel Economy 


Begins with the selection of firemen 
adapted to the job 


By Harley Finberg 


Locomotive Engineman, Northern Pacific 


The relationship of the engineer and fireman to fuel 
economy is an alliance that should be originated in the 
student fireman, then augmented by teaching and ex- 
perience until the act of saving fuel becomes so natural 
that it is accomplished methodically without apparent 
effort. Railway business conditions today are such that, 
because of long service periods, the majority of engine- 
men have acquired this relationship to a very lucrative 
extent. There are a few exceptions, of course, those 
men not adapted to the vocation who have the initiative 
but lack the ability to acquire this relationship, in con- 
sequence of which their life work becomes a continuation 
of unpleasantness and hardship, while their employer 
suffers from the inferior performance in many wavs and 
ultimately in an out-of-pocket loss. Some railroads are 
correcting this by discontinuing the employment of stu- 
dent firemen who fail to show proper adaption to the 
work. While this may seem unjust to the man involved 
at the time, he is really fortunate, as he must seek other 
employment which may give him more success and 
happiness. 

The railroads face a real task in this matter as the 
average ages of both engineers and firemen are such 
that they must all be replaced in a comparatively short 
period of time. 

During the last score of years the engineer and fire- 
man have been assisted appreciably in their labors and 
efforts to conserve fuel by an outstanding improvement 
in fuel preparation. "Today railway fuel is a cleaner 
product than can usually be obtained for domestic use, 
while formerly it was a regular practice for firemen to 
throw out large size iron pirites and other impurities 
from the fuel in order to reduce as much as possible 
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steaming and fire maintenance difficulties. No doubt the 
demand for and success of the finer types of grates in- 
stalled in locomotives during recent years was to some 
extent the result of cleaner fuel, as the coarser types of 
grates were adapted to burning coal containing excessive 
impurities, but created large ashpan losses, inability to 
control fires, etc., when well prepared fuel was furnished. 

The knowledge and cooperation of those responsible 
for locomotive conditions affecting performance, par- 
ticularly steaming, is very gratifying, as all locomotives 
today steam freely except when occasionally prevented 
by unavoidable circumstances which are given prompt 
attention. This is a revolution from former times when 
some engines failed to steam properly from shopping to 
shopping, but caused no one concern except the engineer 
and fireman. To encourage enginemen in studying out 
and reporting locomotive defects they should be fur- 
nished correct information regarding the accuracy and in- 
accuracy of their reports. 

The continued improvements made on locomotives is 
very encouraging to fuel conservation, especially on the 
newly designed power, but in most cases the demands 
made on the old power under present operating condi- 
tions are such that there is no opportunity for addi- 
tional economy by enginemen except the elimination of 
unnecessary losses. The performance of old power is 
remarkable considering the increases that have been 
made in tonnage and speed, but there seems to be no 
reserve for further increases, which should not be ex- 
pected unless additional devices for efficiency can still 
be obtained for this old power. 

In order to retain our gains, there should be no let 
up in the efforts of this association to create interest as 
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it has and is doing, and the railroads should not cease 
to do their part both in keeping this association animated 
and by following its suggestions and recommendations, 
for, if they did otherwise, things would quickly slip back- 
wards toward the old starting point. 


Discussion 


That the making of a good engineman starts with the 
student fireman was emphasized in the discussion and it 
was pointed out that on some railroads the applications 
of firemen are not finally approved until the end of a 
30-day student period. The importance of engineers 
and firemen working together was also referred to sev- 
eral times and the fact that, with the exceedingly tight 
schedules which now prevail in passenger service, it is 


necessary for the fireman to work with the engineer 
rather than the reverse, since there is little opportunity 
for the engineman to favor the fireman as used to be 
the case. 

Where extended locomotive runs prevail, a spirit of 
cooperation between the crews of adjoining divisions 
becomes necessary in order that fires may be turned over 
at the end of each division in good condition for the 
outgoing crew. Attention was called to the discourage- 
ment to which enginemen and firemen are subjected 
after they have worked together to make the ume eco- 
nomically when other members of the train crew and 
the station employees lose a minute or two or three in 
handling baggage or express. The engine crew are ex- 
pected to make up this time, which they cannot do with- 
out a discouraging setback in fuel economy. 


How the Fuel Supervisor and Traveling Engineer 
Promote Fuel Economy 


Importance of clean coal and correct practices of sizing, 
loading and handling stressed 


Clean Coal from the Mine 


On roads where coal is used as the basic fuel, one of 
the fuel supervisor’s outstanding economy factors is that 
of proper preparation at the mines. During the process 
of hauling one million tons of coal to its destination for 
use on locomotives, which in many instances may involve 
several hundred miles, and which, for example, was 
purchased on a specification basis of not to exceed 9 
per cent ash, should the preparation be neglected to the 
extent of allowing enough impurities such as are usually 
known as binder. bone, shale, etc., to slip and run the 
ash up to say 1O per cent, an additional 10,000 tons of 
waste matter would be hauled to the point of consump- 
tion, this would be equivalent to 200 50-ton cars, being 
hauled by locomotives consuming other fuel to do the job. 

Other items worthy of frequent attention at the mines, 
are the condition of hopper doors on empty cars arriving 
for loading ; also the condition of cars as to cleanliness, 
which includes the removal of any dirt or other refuse 
matter such as tramp iron, and the removal of any ice or 
snow accumulation. Frozen coal mixed with ice or snow 
in the bottom of the cars will increase the cost of han- 
dling, and the breakage and pulverization at the time of 
unloading. When loading. the cars should only be filled 
to the point where none will fall off or be lost in transit 
or when shifting cars in yard operations. 

At mines which produce the softer texture coals, in- 
stallation of adjustable loading booms will aid materially 
in the reduction of fines which are due to rough usage. 
The installation of magnets for the removal of lost mine 
‘tools and any other tramp iron passing through with the 
coal, will usually pay all of the costs connected with this 
venture within a short time. A pound of this tvpe of 
material, if placed on the tender of a stoker-fired loco- 
motive may cause several tons of coal to be sacrificed in 
connection with failures, delays to trains, etc. 


Sizing and Preventing Undue Breakage 


Breaking or crushing the coal at the mines to the 
maximum sizes desired for locomotive use will produce 
less objectionable fines than would result if done at any 
future time, as the coal coming up from the mine is 
usually warm and will break down easilv without ex- 
cessive shattering or pulverizing. This will also make 
It possible to remove the major portion of the incombus- 
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tible matter while the coal is passing over the picking 
tables. A better mixture will also be retained while the 
coal is passing through the various moves of handling. 

With the ordinary run-of-mine coal, should the matter 
of sizing be neglected, separation will increase with each 
handling, resulting in part of the locomotives receiving 
the equivalent of screened coal and others a full tank of 
fines. Increased steam consumption accompanied by ex- 
cessive wear and tear to stoker, and uneven firing, will 
prevail in the former and increased stack loss, possible 
steam trouble and stoppage or honeycombing of flues, 
with the latter, under certain conditions at high firing 
rates. 

The practice of keeping dumping pits. storage bins or 
tubs partially filled, will assist materially in the handling 
of softer texture coals at coaling stations. Shorting or 
not fully coaling tenders as opportunity presents, will 
keep coal on the tender moving and reduce packing and 
air slacking. 


Distribution 


Where conditions and facilities permit. it may be pos- 
sible to work out a distribution schedule that will provide 
for the use of the higher-ash coals on short runs 
where consumption rates are lowest. A high ash coal 
that would not interfere on a yard engine consuming 
three to four tons during an eight-hour trick, probably 
would present some difficulties on extended locomotive 
runs involving heavy and fast service with attendant high 
firing rates, particularly in the cleaning of ashpans and 
fireboxes of the ash accumulation at intermediate points 
enroute. 

At coaling stations which are equipped with more than 
one storage and dump track, a more economical mixture 
may sometimes be obtained by blending the various 
textures and grades of coal. | 

Consistent practices should he worked out with the 
forces at all terminals and outlying points in the direction 
of a uniform method of handling the work of dumping, 
firing up and holding engines under fire when necessary. 
The latter item is very essential on Sundays, holidavs, etc. 
Various estimates ranging from ten to twenty-five per 
cent have been made by authorities in regard to the 
amount of coal consumed at and around terminals, in com- 
parison to the total consumption in revenue service, there- 
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by proving the importance of this factor to possible fur- 
ther fuel savings. 


The Road Foreman a Salesman 

In addition to his wide practical experience concerning 
locomotives, and their operation, and to fuel as it fits into 
the railroad picture from the viewpoint of expense and 
other angles the road foreman of engines must, in order 
to obtain consistent and lasting results, be a salesman of 
no mean ability and versatile enough to attract and hold 
the interest of the varied types of men who make up the 
personnel of his enginemen. 

Best results can only be expected from men who have 
at least a fairly good working knowledge of the power 
plant, in the cab of which they spend a substantial por- 
tion of their lives. The program may be started by ask- 
ing each man a few of the simpler questions which are 
oft times overlooked entirely, such as, how many and 
what are the valve and cylinder events for each com- 
plete revolution of the driving wheels; the purpose of 
lap, lead, cutoff and expansion; the care and attention 
necessary in order to insure good performance from the 
auxiliary appliances; parts which make up the motion 
work; gradually working up to questions and discus- 
sions relating to the locating of pounds and blows; also 
helping out with the answers whenever it becomes nec- 
essary, as this interest and assistance will have its nat- 
ural reaction with the men and encourage them in 
seeking further knowledge for themselves. 

The second step, that of the operation, will include 
all the best recommended practices, both old and new, 
that will apply to each class of locomotive and the serv- 
ice that it is engaged in, which should lead up to an 
increased output and efficiency over that of past per- 
formance. Some of its angles will shape up in-the form 
of discussions relating to combustion, good firing prac- 
tices, condensation, superheat, lubrication, boiler feed- 
ing, working steam expansively, and many others. 

Locomotive operation is an outstanding subject with 
the road foreman on roads using oil burning locomotives, 
due to the fuel losses which can so rapidly accumulate 
in this type of service. Some of the items are, the gen- 
eral method of firing; proper sanding at regular inter- 
vals; condition of the brick work; lost motion to the 
firing valve rigging; and most particularly to the way 
that the water is carried in the boiler. It is very easy 


to overpump an oil-burning locomotive on account of 
not affecting the steam pressure, should any be lost 
through poor management. 

The quality of the results obtained from the foregoing 
will be most clearly expressed in the next factor which 
is a natural by-product of the first two, namely, that of 
clear and intelligent work reports by enginemen. This 
item has an outstanding influence on enginehouse ex- 
pense and efficiency, fuel consumption, operation and 
many others, and it also provides the road foreman with 
a reliable index as to the general condition of the power 
on his assignment. 


The Road Foreman an Operating Officer 


The road foreman also has a very close contact with 
the operating department, and his regular duties bring 
him to a point of actual touch with the daily operation. 
He usually can accomplish something in the direction 
of fuel saving by giving some attention and offering 
some advice on such items as the selection and assign- 
ment of the proper size and type of locomotive for each 
job or run; reducing to a minimum the number of loco- 
motives under fire at terminals that will meet require- 
ments; the balancing of freight-train tonnage as far as 
possible and still meet schedule requirements, having in 
mind that the running of one or more trains with sat- 
urated tonnage in order to make up for several trains 
which have been operated with extremely light tonnage 
usually turns out a poor investment, particularly should 
this train interfere with and delay other trains. 

Duplication of stops by freight trains to do work at 
the same points on road should be checked frequently 
and kept at a minimum of requirements that will protect 
car service. 

A study of the location of wayside signals in their 
relation to trains making stops and starts, when they are 
in stop or proceed position; keeping work trains out of 
the way of heavy through trains, and limiting the num- 
ber of track restrictions or slow orders in force for a 
given period of time on each district, should benefit the 
operation and react favorably on the fuel performance 
on the district concerned. 

This paper was prepared by a committee consisting 
of George M. Boh, Erie, chairman; L. E. Dix, T. & P., 
A. S. Headley, B. & O., and L. D. Burdell, Erie. 
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Braking of High-Speed Passenger Equipment 


The brakes for this service are still in the 
development stage 


Brakes for controlling high-speed trains are still very 
much in the development stage and there are a number 
of phases on which development has not progressed to a 
point where any definite conclusions have been reached. 
For example, the matter of disc or drum brakes versus 
wheel brakes, wheel controllers or anti-sliding equip- 
ment, etc., are subjects receiving very earnest considera- 
tion at the present time. 

It is unfortunate that a considerable number of truck- 

mounted cylinder installations have been devised so that 
excessive brake-cylinder pressures are required to move 
-the brake shoes against the wheels, thereby greatly re- 
ducing the value of the individual car brake with all 
degrees of brake applications, as well as destroying har- 
mony of action and distribution of brake value in trains 
including both the body- and the truck-mounted brake 
equipment. A maximum of 5 lb. pressure in the brake 
cylinder should be required to move the brake shoes 
against the wheels. 

Tests show that adhesion may range from 5 per cent 
on a wet or frosty rail to as much as 40 per cent on a 
well sanded dry rail. 'The necessity for providing effi- 
cient sanding devices is recognized as of vital importance 
in connection with high-speed train braking. Sanding 
from the locomotive alone is not sufficient to insure a 
good rail condition under a long train, as each wheel 
cleans off some of the sand and the rail condition under 
the rear portion of the train is a little better than if no 
sand had been used. 

To improve this condition sanding stations have been 
installed on some of the cars in several of the later high- 
speed trains, which operate from the control-valve dur- 
ing an emergency brake application. One train being 
built will have a sanding station in the middle of the train 
operated by the engineer as well as by the control valve. 
It would be practicable to consider such applications only 
to the trains which are made up of cars which operate 
solely in such trains and which are turned at each end of 
the run of such trains. 

It seems impracticable to attempt to carry sufficient 
sand on a car to provide for all brake applications. 
Means must also be provided to prevent operation when 
not desired, such as when the train is standing, or passing 
over interlocking plants, etc., entailing more or less com- 
plicated mechanism which must be maintained. 

In co-operation with the Pennsylvania Railroad the 
Westinghouse Air Brake Company carried on exhaustive 
tests on the Wilmington division in the latter part of 
1937. Exceedingly short stops were obtained under good 
tail conditions and with the wheels protected with a 
Westinghouse device called an anti-wheel slider, and it 
was established that in order to insure short stops under 
varying rail conditions an anti-wheel slider is a very de- 
sirable device. 

It is an accepted theory that the stopping distance of 
a passenger train should not increase at a much greater 
ratio than the square of the speed. In this connection, 
it should be noted that heat is generated whenever the 
speed of the train is reduced through brake action. 

Service or emergency brake applications, braking ra- 
tios, in other words, brake-shoe pressures, modify the 
accumulation of heat, but heat, as such, is inevitably pro- 
duced whenever the train is stopped. One advantage of 
light-weight trains not always considered lies in the re- 
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duction of heat generated during brake applications. 
Evidently, in stopping a train from a given speed, the 
lighter the wheel load the lesser the problem of dissipat- 
ing the heat created during the stop. 


Varying Braking Force During Stops 


To accomplish a stop in the shortest distance possible 
it is necessary to use high braking ratios during the early 
portion of the stop and to reduce the braking force as 
the speed reduces to avoid sliding wheels in the lower 
speed zones. Some of the modern high-speed train 
brakes are designed to develop as high as 250 per cent 
braking force at speeds above 65 miles per hour, and 
automatically to reduce this in two or three steps to about 
100 per cent at speeds below 20 miles per hour. This 
insures a high rate of retardation in the higher speed 
zones. 

In order to reduce the wide range of frictional values 
at different speeds, one of the brake shoe manufacturers 
has developed a shoe with carbon inserts, comprising 
about 13 per cent of the wearing surface. The carbon 
acts to reduce the surface temperature of the shoe and 
therefore increases the coefficient of friction at higher 
speeds without material change at the lower speeds. 
This makes the brake more efficient in the higher speed 
zones. 

It is impossible to maintain at all times absolute uni- 
formity of retardation for every brake shoe throughout 
a train, and in order to attempt such a condition various 
weight cars are in some instances braked at different 
braking ratios. The condition of brake shoes varies and 
also the condition of wheels, so that even though each 
shoe has a design of brake gear and a force applied to 
bring about as nearly as possible shoe pressures propor- 
tionate to the weight on wheels, each unit will not retard 
at exactly the same rate. 

Power units present a more difficult problem, because 
excessive shoe pressures are necessary compared to shoe 
pressures on the average car, and which increases the 
difficulty of providing shoe and wheel metals which will 
withstand the heat generated under somewhat prolonged 
or frequent brake applications such as are necessary in 
moderate grade train operation. It is, therefore, neces- 
sary under such conditions to favor the power units in 
the development of shoe and wheel heat in order to pre- 
vent intolerable brake shoe and wheel damage. This, of 
course, necessitates an increased braking pressure upon 
the train to offset the underbraked weight of the power 
units. Under such conditions the potential speeds are 
governed solely by the ability to control trains within 
distances provided by block signal systems and the ca- 
pacity of the braking elements to withstand the heat 
developed. 

This report was presented by J. A. Burke, supervisor 
of air brakes, Atchison, Topeka & Santa Fe. It was also 
signed by H. I. Tramblie, C. B. & Q., and A. G. Mueller, 
air brake instructor, Chicago, Rock Island & Pacific. 


Discussion 


In the discussion of this paper Lawrence Wilcox of the 
Westinghouse Air Brake Company called attention to 
the fact that the objective of the entire development of 
braking high-speed trains is to keep stopping distances 
from increasing more than in proportion to the square of 
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the speed. He reminded the audience that much more 
time had been available for making earlier developments 
in passenger braking than has been the case in the de- 
velopment of brakes. for the modern high-speed trains. 
This development has all taken place in about two years. 
This, he said, must be kept in mind when considering the 
amount yet to be done before a completely satisfactory 
solution of the present problem is attained. 

The entire discussion stressed the importance of wheel 


conditions on the high-speed equipment. Brake-shoe 
pressures of about 12,000 Ib. per wheel were stated as 
about the limit to which the wheel can be practicably 
subjected. In stopping a train from 104 miles an hour 
on a 1!4-per cent descending grade it was pointed out 
that the center of the wheel tread soon begins to show 
red and that the band of glowing metal gradually ex- 
tends until it covers nearly the width of the brake shoe 
and becomes the color of molten metal. 


Coal-Firing Practice 


Report and discussion relate largely to firing 
up at terminals 


The following instructions (substantially those fol- 
‘lowed by an eastern railroad) should assist engine- 
house forces to avoid violation of good practice. 

Engines should arrive on receiving track with enough 


The diagonal mirror at the left end of the New York Central peri- 
scope is of "Herculite," a special heat-resistant glass 


steam and water to carry them to inspection or cinder 
pit, whichever is first. Where inspection pits are in 
advance of cinder pits, engine watchman should be prop- 
erly instructed in keeping fires so there will not be an 
undue amount of coke or green coal to be knocked into 
the cinder pit when the fire is cleaned or dumped. 

Tenders'should not be overloaded. Space around tank 
gates and rear of tender should be kept free from coal. 
Person coaling tenders should trim them before the en- 
gine moves from the coaling station, to avoid waste of 
coal and possible injury by falling lumps along the 
right-of-way or at stations. 

Fires should be cleaned by the following method: 
Hoes to be used to pull fires from forward or flue sheet 
end of the firebox to the back end; then shake the dirt 
or clinkers through the forward grates until they are 
bare. It may be necessary at times to pull clinkers 
through the fire door. After the forward grates have 
been cleaned and leveled up the hoe should then be used 
to shove fire and coke from the back end of firebox to 
the forward grates. The back grates then should be 
cleaned of dirt and cinders as were the forward grates. 
Then pull the fire back over the entire grate surface. 
Do not build the back end of fires any heavier than other 
parts of the fire on the cinder pit. Shut off blower be- 
fore safety valve opens. 

After the fire has been cleaned and the engine put 
in the house, and it is found that the engine will not 
be needed or a mechanical defect develops which will 
cause it to lay in for several hours, fire should be allowed 
to die. A metal tag placed on the fire door "LET 
DIE" will assist the engine watchman. 

Engines arriving with a mechanical defect shall be 
dumped where there is a doubt about having the engine 
for service under 24 hours. 

Ashpans should be thoroughly cleaned, particularly 
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that portion of the pan under the mudring, and all side 
and end pockets, to insure full air opening to the pan. 

All six-day locomotives shall be dumped upon their 
arrival and so kept until three hours or less of their 
departing time when weather and enginehouse room or 
other local conditions are favorable. Grates should be 
covered to about four inches in depth with coal slightly 
heavier in back corners and sides, this to stop any cir- 
culation and retain heat in the boiler. This takes mois- 
ture from the coal, the fire kindles quicker and with less 
black smoke. Shavings saturated with crude oil are 
distributed over the top of the coal as placed in the fire 
box and lighted from the fire door or by the use of an oil 
torch. 

Engine watchmen shall keep fires banked to forward, 
back and side sheets, allowing the center to die out on 
all locomotives with a 44 sq. ft. or greater grate area. 

On all narrow type fireboxes the fire shall be kept 
banked ahead, letting two or three grates in the rear of 
the firebox under fire door die out. Fires banked ac- 
cording to the above should be pulled over the entire 
surface about one hour before departing time. 

Engine watchman should never get steam pressure 
within 25 Ib. of maximum except when safety valves 
are being tested. 

Boilers should never be filled so that water is out 
of sight in the glass. Anyone working in the cab using 


Observing the condition of the fire at the back corners with the 
periscope 
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Application of the revolution counter to the stoker drive shaft 


the blower to take the gas out shall close blower before 
leaving the cab, and close the fire door as a protection 
against fires in the cab. 

Don't overload tenders. 

Don't allow pops to open unnecessarily. 

Don't permit dirty deck or apron. 

Don't throw large lumps in fire—crack them. 

Don't forget "LET DIE” tag. 

Don't forget fuel conservation. 

Don't forget safety. 

The report was signed by W. C. Shove, chairman, 
N. Y. N. H. & H.; M. B. Morrow, Northern Pacific ; 
L. D. Burdell, Erie; S. M. Roth, Western Maryland; 
C. C. Connell, Wabash; J. J. Kane, Lehigh Valley; M. 
Cavanauh, C. St. P. M. & O.; H. Malette, St. L.-S. F.; 
W. B. Kilgore, C. & O.; J. J. Millett, Illinois Central ; 


An electric revolution counter developed by the New 
York Central for metering coal fired by the stoker 
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C. S. Mikles, N. Y. O. & W.; S. T. Reid, Michigan 
Central, and Wm. Small, B. & M. 


Discussion 


Most of the discussion following the presentation of 
the report on coal-firing practice dealt with methods of 
firing-up locomotives at terminals. Two methods were 
described. The first was the level method in which the 
grates are covered with about one scoop of coal per 
square foot, carefully leveled, covered evenly with shav- 
ings, and lighted all over the surface. The fire door is 
then left on the latch until steam pressure has been 
raised. 

Practice on the New York Central at Chicago where 
smoke restrictions are severe is quite different. At this 
terminal the level method caused frequent smoke viola- 
tions. The terminal dispatches about 100 locomotives 
per day from a small house. The present practice is 
to put in from 140 to 200 scoops of coal (an average 
of between two and three scoops per square foot of 
grate), throwing it against the side sheets, working from 
the front end back and gradually building heavier side 
banks toward the rear. Enough coal rolls to the center 
of the grate to serve for firing-up. A bundle of wood 
is placed in the center of the grate near the front end 
and lighted with waste. The banks are then gradually 
ignited on top, burning from the top down. As light a 
blower as possible is used. By this method it is said 
that the fire can be held for 24 hours or more without 
smoke violations. 

This method of firing-up was also said to have im- 
proved road operation. Although after burning for 
some time the fire looks dirty because of the ash on top, 
it is said to produce no clinkers and to reduce the total 
amount of coal used. 

To avoid segregation of lumps and fines the practice 
on the Wabash is to start loading the tender at the front 
end. The lumps then tend to roll toward the back of 
the coal space. As the coal is used the lumps then tend 
to roll forward and a fairly uniform mixture is 
maintained. 

The Baltimore & Ohio and the New York Central 
have both employed on some of their locomotives revo- 
lution counters on the stoker (calibrated in pounds of 
coal per revolution of the engine) which have been used 
to educate and stimulate the interest of the firemen in 
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their performance, and as an accurate method of deter- 
mining fuel consumption during road tests where the 
fuel preparation is fairly uniform. 

Slides were shown of the New York Central instru- 
ment which is an electric revolution counter, taking 
power from the 32-volt locomotive lighting circuit. The 
counter contacts can be readily and quickly attached to 
the stoker-engine shaft, and the indicator placed in the 
cab. Several of these instruments are employed by the 
fuel department. The coal delivered to the firebox by 
the stoker screw was accurately determined by weighing 
coal into the stoker hopper both on road and stationary 
tests and was found to be about 14 pound per revolution 
of the stoker-engine shaft. The amount delivered varies 
somewhat with the amount of slack, a greater weight of 
coal being delivered per revolution as the slack increases. 


When the amount of slack is known or is carefully esti- 
mated the weight of coal delivered to the firebox can 
be obtained with an error not to exceed 5 per cent. 

The Baltimore & Ohio has two types. One, applied 
to the Duplex stoker, consists of a counter of the usual 
type located in the cab, actuated by a connection to a 
tripper on the driving rack so that it counts the power 
strokes of the stoker engine. The calibration of this 
application indicated an average of 71% lb. of coal per 
stroke. Another type, applied to the HT stokers, con- 
sists of a flexible shaft drive from the fly wheel of the 
stoker engine to a speed-recorder instrument located in 
the cab. The length of the tape used on a run indicates 
the amount of coal used according to the calibration of 
the installation which has averaged about 2,000 Ib. of 
coal per inch of tape. 


Steam-Turbine and Condensing Locomotives 


Progress in installations—Weight ratios of 
: high-speed trains 


The four non-condensing steam turbine powered loco- 
motives with direct mechanical transmissions, three in 
Sweden, and one in England, are, we believe, the only 
ones in actual service. Germany and France, however, 
have several designs under consideration. 

In this country, the design and construction of a 5,000- 
h.p. two-unit steam-turbine locomotive with electric trans- 
mission, which was ordered in August, 1936, is nearing 
completion and it has been reported that it will be ready 
for service in a short time. 

During the last few years, several different types of 
motive power have been built and placed in operation, 


servative practical and medium weight construction 
which provides not only comfort but also safety. Mod- 
ern passenger cars weigh, in round figures, about two- 
thirds the weight of older equipment. 

The design and construction of motive power appar- 
ently has not undergone a change to reduce weight in 
proportion to what has been done for passenger cars. 

Many refinements in design of locomotives have taken 
place and the efficiency and power per unit of weight 
have been greatly increased. The general trend, however, 
has been to increase the number of units per locomotive, 
the length, weight, number of pairs of wheels and axles, 


Modern High-Speed Passenger Trains 


Locomotives 


Rail- No. Wheel Length, Weight, 
road Type Units arrangement ft. Hp. Ib.* 
A Diesel 1 4-4 60 1,800 166,000 
B Diesel 2 4-444-4 120 2,100 370,000 
Cc Diesel 2 4-444 c 133 2,400 . 429,000 
D Diesel 2 4-444-4 132 2,400 438,000 
E Diesel j** 6-646-6+6-6 210 5,400 883,000 
F Diesel gts 6-6+6-6+6-6 210 5,400 878,000 
G Diesel 1 4-4 58 1.800 223,000 
H Diesel 2 4-444-4 141 3,600 587,000 
I Diesel 2 4-444-4 112 3,000 426,000 
t Steam 1 4-6-2 89 3,100 592,000 
Steam 1 4-4-2 90 2,400 528,000 
L Steam 1 4-6-2 80 2,800 ,000 
M Steam 1 4-8-4 107 4,000 822,000 
N Steam 1 4-6-4 96 3,50 674,000 
[6] Steam 1 4-6-2 83 3,200 522,000 
P Steam 1 4-6-4 102 4,500 72,000 
Q Steam lt 6-4-4-6 122 6,000 1,050,000 
R Steam- 
turbo elec. 2f 4-6-6-414-6-6-4 182 5,000 1,060,000 


* Includes weight of tender for steam locomotives. 


Weight 

Cars of locomo- Weight 

Avg. Total Train tive + weight of train, 

Lb. per weight, weight, weight, of train, 1b. — hp. 

hp. o 1b. 1b. 1b. per cent of locomotive 

138 6 65,000 390,000 596,000 27.8 496 
176 9 71,000 639,000 1.009,000 36.7 481 
179 10 0, 900,000 1,329,000 32.3 554 
182 11 77,000 847,000 1,285,000 34.2 535 
164 14 119,000 1,666,000 2,549,000 34.6 472 
162 14 117,000 1,638,000 2,516,000 34.9 466 
124 6 73,000 438,000 661,000 33.7 367 
160 9 120,000 1,080,000 1,667,000 35.2 463 
142 10 3,1 831,000 1,257,000 33.9 419 
191 8 152,000 1,216,000 1,808,000 32.7 583 
250 9 97,500 77,500 1,405.500 37.6 SR6 
218 7 128,000 896,000 1.505,000 40.5 430 
205 12 101,000 1,212,000 2,034,000 40.4 509 
187 16 132,000 2,112,000 2,786.000 24.2 796 
163 130,000 1,170,000 1,692,000 30.9 829 
172 16 135,000 2,160,000 2,932,000 26.3 652 
175 18 130,000 2,340,000 3,390,000 31.0 565 
210 16 135,000 2,160,000 3,220,000 32.9 644 


** Does not include auxiliary power equipment, carried in first car back of the three power units. 


t Not yet in service, train consist assumed, 


handling high-speed passenger trains. There is consid- 
erable difference in the relative weights of these motive 
power units and the trains which they are handling. The 
following tabulation gives general information regarding 
such motive power units pulling a few of the compara- 
tively high speed trains: 

This tabulation covers 18 different trains, locomotives 
and cars for railroads listed as A, B, C, D, ete., of which 
the first 16 are in regular service. 

During the last few vears, the design of passenger cars 
has passed through a cycle from very heavy to extremely 
light construction and now has settled back to a con- 
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and other parts, all of which increases first cost, and 
operating and maintenance costs. 

These tabulated comparisons of motive power equip- 
ment are presented with the hope that the locomotive 
designers and builders will sharpen their pencils and 
make greater effort to produce designs which will reduce 
the number of units, number of wheels and axles, length 
weight, multiplicity of electrical devices and complications 
toa minimum. When this is done, it will greatly reduce 
the first cost, fuel, oil, operating and maintenance costs. 

The report was signed by L. P. Michael, Chairman. 
C. & N. W. 
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Oil-Firing Practice 


Committee seeks to formulate recommended practice for 
cracked, heavy and blended fuels 


For several years this committee has discussed various 
phases of the effect of cracked, heavy and blended fuels 
on locomotive firing practice. It was thought that this 
year’s report might put in more definite form recom- 
mended practices. However, apparently due to the wide 
range in quality and character of the heavy fuel oils, it 
seems too early to accomplish this. 

If the oil-burning men, whether or not you are on this 
committee, will submit definite recommended practices, it 
may be possible to place a more detailed report in shape 
for next year. There are many problems involved, such 
as: 
1—Are cracked and heavy fuels now used by all oil- 
burning roads? 

2—Is it possible to obtain the same quality of fuel for 
all divisions of a railroad so that the same instructions 
will apply everywhere ? 

3—Does the quality—chemical or physical character- 
istics—vary frequently, making it necessary continually 
to change instructions? 

4—Is the best firing fuel temperature fairly well stan- 
dardized, or does it vary due to quality of fuel, the sea- 
son, etc. 

The report is signed by R. S. Twogood, Sou. Pac., 
Chairman; L. E. Dix, T. & P.; G. L. Schneider, St. L.- 
S.F.; S. R. Tilbury, A.T.&S.F., and K. W. Muhl, West. 
Pac. 


Discussion 


A great part of the discussion was devoted to methods 
of heating the oil in tank cars preparatory to unloading 
and in the locomotive fuel tank, and the problem of 


water in the oil arising from the use of the open-jet 
method of heating. 

The Santa Fe has equipped its oil tank cars with coil 
heaters. Prior to this the water in the oil ran from 5 
to 15 per cent, with as much as 20 per cent in the tender 
tank. It was said that locomotives will steam with as 
much as 30 per cent water if an open jet is employed in 
the fuel tank to keep the oil and water sufficiently agi- 
tated. Nevertheless, the discussion indicated that where 
it is present, it is a potential source of delay. 

Two other suggestions were made for the elimination 
of water from the oil preparatory to unloading. One 
was to place the oil cars in a heated building several days 
prior to unloading and thus avoid the necessity of ap- 
plying heat directly in the car. The other was to draw 
the oil from a point slightly above the bottom of the 
storage tank and drain off the water as it settled to the 
bottom. 

On the St. Louis-San Francisco, as oil has become 
heavier with the progressive development of cracking in 
the refinery, changes have been made in the oil pan and 
burner arrangement. More air has been admitted around 
the burner and the oil is kept at 180 deg. On the Santa 
Fe the draft pans have been lengthened from 50 to 70 
in. and air admitted through the fire door under damper 
control. This is said to have reduced carbon deposits 
in the fire pan. The Santa Fe fireboxes are bricked on 
the back wall up to the door opening. No brick is ap- 
plied on the other walls of the firebox. 

The discussion indicated that exhaust-nozzle tips on 
oil-burning locomotives run from 14 to 1⁄4 in. larger than 
those on similar coal-burning locomotives. 


Supervisor of Fuel Conservation and Improved Railroad Operation 


A free lance who tactfully coordinates activities and 
conditions in many departments 


Because there is hardly a single detail of railroad 
operation that does not have some effect upon the utiliza- 
tion of the locomotive fuel and because practically every 
railroad employee in some phase or other of his activities 
contacts some of the details that are involved in the 
general problem of fuel economy and influences to some 
extent the degree of economy that is obtained in the 
utilization of the locomotive fuel, the supervisor of fuel 
conservation is properly a free lance officer and his 
authority and responsibility should extend into practically 
every branch of railroad operation and into contact with 
every group of railroad emplovees. 

On any railroad where fuel conservation work is given 
the important status warranted by an intelligent ap- 
praisal of its value, it will be found that the supervisor 
of fuel conservation, bv whatever local title he may be 
known, is tacitly endowed with such responsibility and 
expected to assume—tactfully of course—such authority, 
whether or not his instructions specifically so state. 

It is generally recognized that over the period of the 
past 25 or 30 years the remarkable improvement in the 
economy with which locomotive fuel is utilized has been 
accompanied by and greatly influenced by the remarkable 
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parallel improvement in practically every other phase 
of railroad operation. No one phase can for long re- 
main out of step with the improvements effected in other 
phases—they are all more or less definitely geared to- 
gether, motive power, car equipment, roadway, track, 
signals, maintenance of equipment, maintenance of wav 
and methods of conducting transportation. Improve- 
ment in any one department helps all the others or forces 
them to improve. "There will be little disagreement with 
the viewpoint that the best possible fuel performance 
on any railroad will go along with the best possible job 
of railroad operation in all its phases. 

The supervisor should give special attention on his 
districts to the operating conditions of the locomotives 
in service on his territory to eliminate any waste of fuel 
and engine failures. In order to know these conditions, 
check must be made of condition of power at enginc- 
house and performance on the road. It is correction 
of defective conditions before fuel losses and engine 
failures occur that will improve transportation service 
and reduce the transportation expense in many di- 
rections. 

The supervisor of fuel conservation can exercise a 
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most potent influence for improvement in railroad opera- 
tion by consistent missionary work with the engine 
terminal employees, the hostlers, the engine watchmen, 
the fire cleaners, the fire builders, the flue cleaners, the 
boilermakers, the machinists, their helpers and the super- 
vising officers who direct them. The individual employee 
in each of the various classifications can affect the final 
result in proportion to the care and skill with which he 
does the job to which he is assigned, and the thorough- 
ness with which he carries out the standard practices 
which have been established to direct his activities. 

One of the most important features of engine-terminal 
operation is the thorough cleaning of flues in the loco- 
motives dispatched. It has been determined from tests 
conducted for the purpose that the plugging of five 
superheater flues will increase the coal consumption five 
per cent, and the plugging of 25 small flues will increase 
the coal consumption to an equal extent for the same 
steam production by the locomotive. Dispatching loco- 
motives with all flues clean will therefore save 10 per 
cent of coal as compared with locomotives permitted to 
run with this small number of flues plugged. 

It is clearly within the province of his responsibility 
and authority for the supervisor of fuel conservation to 
emphasize repeatedly to the supervising officers of the 
engine terminals that, in the interest of fuel economy 
and good railroad operation, locomotives should not be 
dispatched until it is a reasonable certainty 

(a) that the injectors will operate through the proper 
range to allow continuous boiler feeding and not make 
it necessary alternately to over-feed, then shut off. 

(b) that the stoker is in proper adjustment to feed 
coal steadily and allow good distribution of the coal with- 
out the use of excessive jet pressure or excessive steam 
consumption by the stoker engine. 

(c) that the grates are clean of clinker and will latch 
level and not rattle enough to loosen the fire or require 
the carrying of an excessively heavy fire. 

(d) that the brick arch is full length specified for the 
firebox and tight and clean. 

(e) that the superheater units are tight at the header. 

(f) that the smoke box is tight against air leakage 
and the draft appliances in correct adjustment. ` 

(g) that the power reverse will stay put as set and 
not "creep." 

(h) that the valve gear is in good adjustment for 
economical steam distribution. 

(i) that valve packing and piston packing is tight 
against "blows." 

(j) that the air-pump is operating efficiently. 

(k) that the lubrication appliances are functioning 
properly. 

(1) that the tender is supplied with the most suitable 
grade of the coal available on the tipple for the service 
to be performed by the locomotive. 

Another important field for the supervisor of fuel 
conservation's special attention consists in close and con- 
stant check on the utilization of locomotives in service 
on his territory, with the object of keeping in service 
only the minimum number necessary to handle the busi- 
ness, by storing every engine not definitely needed, 
thereby reducing as much as practicable the supplemen- 
tary locomotive mileage, resulting from excessive run- 
ning of double-headers and light engines, all of which 
not only consumes extra fuel, but also increases main- 
tenance, engine-terminal and other transportation ex- 
penses. Where longer locomotive runs can be arranged 
or there are opportunities to turn engines back without 
terminal attention, it would bring about a more economi- 
cal operating cost. Upon every possible occasion sug- 
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gestions should be made to the superintendents for in- 
creasing engine load and reducing excessive running 
speed in every case where schedules will permit. Un- 
necessarily high speed results in excessive maintenance 
costs as well as high fuel consumption, particularly with 
locomotives not designed for the high speed running. 

Among the many details that profitably engage the 
attention of the supervisor of fuel conservation are the 
constant following up of road delays due to hot boxes, 
defective draft gear, rough handling, faulty air-brake 
equipment and air-brake handling, slow orders, proper 
handling of blow-off cocks to keep water concentration 
where engine will lubricate most efficiently, delays in 
taking coal and water. In order to avoid delay in taking 
water many roads today with larger power have tanks 
of 17,000 to 22,000 gallons, which have reduced ex- 
pense of upkeep to equipment due to less frequent stop- 
ping with heavy tonnage trains. , 

The supervisor of fuel conservation can make an im- 
portant contribution to the improvement of railroad 
operation by making regular periodical close checks oi 
delays to locomotives in terminals, both in enginehouse 
territory and in transportation yards, which affect the 
utilization of the locomotives, the number required in 
service and expenses of operation in addition to the fuel 
expense. In order to reduce these delays the enginehouse 
forces must know that proper supplies, such as fuel, 
water, lubrication and proper tools have been provided 
for the engine crew so they can leave enginehouse on the 
time called for. 

Because of the general nature of his interest in the 
operation of his railroad the supervisor of fuel conser- 
vation is in position frequently to make suggestions to 
the superintendents of methods by which the various 
departments may coordinate activities to improve the 
general operation. In train yards there should be no 
delay waiting for trains. Yardmasters should have close 
line-up on train arrivals and amount of switching re- 
quired so that closer figure can be given as to when yards 
will require power, thereby eliminating terminal delay. 

A division superintendent is presented with no better 
opportunity to influence a substantial saving in cost of 
operation than through giving his personal supervision 
to the feature of cooperation between his dispatchers and 
yardmasters on the one hand, and his roundhouse fore- 
men on the other hand in the matter of calling time and 
dispatching time for freight locomotives. The average 
freight locomotive uses 400 to 500 Ib. of coal per hour 
standing under steam in terminal. Careful calling of 
power and adequate organization for preparing loco- 
motives for the crews when and as needed are necessary 
in order to avoid very heavy waste of coal between the 
time of firing up and the time of leaving the engine ter- 
minal. An average of ten engines per day fired up an 
hour earlier than necessary will waste enough coal to 
pay the additional firebuilder whose services might be 
necessary during the busy dispatching period of the day. 
to make it practicable to avoid this waste of coal, and 
in such a case the railroad money would be used to em- 
ploy a railroad man instead of going to a coal miner. 

By reason of the nature of his activities and contacts 
with the details of the railroad operation the supervisor 
of fuel conservation is in particularly good position to 
influence reduction in delays due to poor dispatching. 
such as running freight trains on the time when superior 
trains must be cleared, also excessive delay in meeting 
trains which bring about not only terminal delay, but 
delay enroute, and where excessive dclays occur and 
the delays must be made up, it results in increased fuel 
consumption per 1,000 gross ton-miles. 

The supervisor of fuel conservation should also ob- 
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tain and pass on suggestions of engine crews and train 
crews for improvement in operating methods. When 
supervisors contact engine and train crews about the 
terminal or out on the line many good suggestions of 
improvements have been brought out, When good con- 
structive suggestions have been brought up, members 
of the crew should be given credit for their interest, which 
will bring about greater interest upon their part to have 
poor practices corrected. 

Another very fruitful field for the activities of the 
supervisor of fuel conservation on coal-burning railroads, 
and one which is not generally given the attention it 
deserves, falls under the general heading of systematic 
supervision over the preparation, segregation, and utili- 
zation of locomotive coal. The experience of many rail- 
roads has demonstrated that not only have they saved 
considerable fuel, but they have greatly aided in the gen- 
eral train and locomotive performance by following such 
a policy. 

The report was signed by G. E. Anderson, Great 
Northern ; P. E. Buettell, C. M. St. P. & P., and A. A. 
Raymond, N. Y. C. 


Discussion 


The results of New York Central standing tests on 
various preparations of egg and slack coal, in which the 
percentage of slack was varied, showed that the con- 
sumption increased with the increase in the percentage 
of slack. The results of these tests form a basis for 
determining the most economical mixture from the stand- 
point of over-all cost. In answer to questions concern- 
ing the standing tests, it was developed that a water 
spray is introduced into the cylinders when these tests 
are under way in order to de-superheat the steam and 
produce a condition at the exhaust similar to that made 
in regular service. This increases the volume of steam 


and, through a large pipe connected to both exhaust pas- 
sages, an amount of steam is bled off equal to the amount 
of water introduced. 

As a result of the tests the capacity of locomotives 
which seemed to have been exceeded under the speed-up 
of schedules during the past few years has been increased 
until the performance of these locomotives is still equal 
to the demand. The exhaust-nozzle diameter was in- 
creased from 634 in. to 7 in. 

Reference was made to the value of the Loco Valve 
Pilot as an aid to the engineman in getting full perform- 
ance from the locomotive. Inspections of the tape rec- 
ords from this instrument àre said to show a surprising 
degree of uniformity in performance. With this in- 
strument, it was pointed out, the engineman is not de- 
pendent upon the sound of the exhaust as a guide to his 
performance and does not have to learn the sound of 
the locomotive all over again following a change in the 
front end. 

A considerable part of the discussion following the 
presentation of this report dealt with the preparation 
of coal at the mine. The need of attention to keep im- 
purities in mechanically loaded coal down to a satisfac- 
tory point was stressed. An objective of 750 Ib. of for- 
eign matter per car was suggested in this connection. 
Coal loaded with loading machines in the mine frequently 
runs as high as 1,700 to 1,800 Ib. of foreign matter per 
car. The value of washers in reducing ash from as high 
as 15 to 20 per cent down to 10 per cent was also men- 
tioned. The disadvantage of the washed coal, however, 
lies in its higher moisture content which prevents it from 
running well in the chutes. To overcome this the in- 
stallation of a coal laundry at an Illinois mine was cited 
where the coal is dried following washing so that the 
moisture of the coal leaving the plant is below that of 
the coal in the seam itself. 


Utilization of Locomotives 


Main line coaling stations a factor in increasing 
length of runs 


The service from our locomotives, under adverse busi- 
ness conditions, on the thirteen largest railroad systems 
in the country for June of this year is shown in the table. 


Locomotive-Miles per Active Locomotive Day 


Miles per active locomotive 


per day 
Road Passenger Freight Switch 
Atchison, Topeka & Santa Fe ............ 271.3 129.4 66.4 
Atlantic Coast Line ....... eee eee eee 140.1 78.4 41.7 
Naltimore & Ohio ............ 214.2 102.8 65.2 
Chicago & North Western .... 158.8 97.7 55.0 
Chicago, Burlington & Quincy .. 187.0 97.1 56.5 
Chicago, Milwaukee, St. Paul & P 182.1 97.0 68.3 
Chicago, Rock Island & Pacific 
os E (ae Ges. 0) nest ek TE 189.4 110.0 63.2 
Illinois Central (includ. Y. & M. V.) 127.8 73.8 50.1 
New York Central 224.7 123.3 74.9 
Pennsylvania R.R. 200.5 108.1 76.9 
Southern .... lesse. ia 156.9 78.2 41.7 
Southern Pacific Co. .........005 213.4 106.8 69.5 
Union Pacific R.R. .........eeeeeeeee 268.5 101.7 69.6 
Districts: 
Eastern 172.9 102.4 68.4 
Pocahontas Region ... 153.2 86.1 65.5 
Southern Region 148.0 85.7 49.3 
Western. fas ce icin QUE er Ende as 194.7 100.9 60.9 
United States: Suus se c re mre suena mae 176.7 97.9 62.5 


In passenger service the highest mileage per active 
locomotive day was obtained on the Santa Fe—271 miles. 
Perhaps a fair speed in passenger service for the country 
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as a whole can be accepted as 35 miles per hour, so that 
271 miles represents 734 hours service per day. In 
freight service the highest again is the Santa Fe—129 
miles per active locomotive day. Our last full year's 
statistical reports indicate a freight-train speed of approxi- 
mately 16 miles per hour so that, dividing the 129 miles by 
16, we find that the freight engines are working approxi- 
mately eight hours a day. In switch service the highest 
mileage is obtained by the Pennsylvania System—77 
miles per active locomotive day—and this is based on six 
miles per hour, so that it represents nearly 13 hours' 
service. 

Road locomotives working approximately eight hours 
a day and yard engines thirteen hours a day is being 
accomplished by only a few systems. It is, therefore. 
not necessary to discuss how we could get an average of 
twelve hours a day from our road engines and sixteen 
from our switch, but rather to discuss whether it is pos- 
sible to obtain eight hours a day from the road engines 
and thirteen from the switch. "Thus, theoretical figures 
are not being discussed, but figures obtained in every-day 
practical operations on large systems. 


What Interferes with Improvement? 


What interferes or prevents road engines, in general. 
from working eight hours a day and what interferes with 
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switch engines, in general, working thirteen hours a day? 
Perhaps the reasons come under some one of the follow- 
ing headings: 

1—End of the road (or train does not go any further). 

2—Because of necessary switching the train will be held in the 
yard for three or more hours. 

3—Two trains are combined so there is a surplus of one 
locomotive. 

4—The train goes to a division using a different class of power. 

5—The ash pan is full. 

6—All the available water has been used out of the tender 
cistern. 

7—The coal has all been used. 


These are days of fast schedules. Trains cannot be 
held at stations a long time while locomotives go to the 
coal dock for another tender load of coal, so if there is 
no coaling facility on the main line it means that an 
extra locomotive must be provided, fully coaled, so that 
the train can move forward promptly. 


Changing Engines Makes Coal More Expensive 


Changing locomotives, of course, loses the time of 
the locomotive taken off. Considering a typical 24-hour 
day, the average loss of time is perhaps five hours before 
this engine is coaled and returned. Suppose that a pas- 
senger train averaging about 60 miles per hour burns, 
perhaps, three tons an hour so that after nine hours' 
work it is necessary to take the engine off to get 27 tons 
on the tank and that, in obtaining the 27 tons, the engine 
is out of service approximately five hours; that is, for 
every nine hours the engine works it is idle five hours, 
or it is working 64 per cent of the time. This, carried 
through, would indicate that it takes 174 locomotives to 
do the work of one engine and that this is because it 
needed a tank of coal. 

Let us suppose that coal is worth $2 at the mine and 
it costs about $1 more to get it from the mine onto the 
locomotive, or an average cost of $3 a ton for the 27 
tons, or $81. To this $81, however, must be added the 
cost of fuel used in going to and from the enginehouse, 
cleaning or dumping the fire, perhaps the extra cost of 
handling a locomotive through a large enginehouse or- 
ganization if no repairs are needed, and the value of a 
locomotive for five hours at at least $1 an hour, so that 
we have: 
$81 for coal 

3 for coal burned to and from the enginehouse, cleaning and dumping 


5 for extra enginehouse cost p g 
5 for the valuc of the engine while out of service 


$94 total 


Divided by the 27 tons, this gives approximately $3.50 
a ton; that is, 16 per cent increase in the cost of coal, 
because the coal wasn’t handy. 

In freight service the picture is the same. A loco- 
motive, making perhaps 40 miles per hour and using 
perhaps four tons of coal each hour on a division run 
of 150 miles, would then use 15 tons—some left but not 
enough to make the next terminal. On a symbol 
freight, with the coal dock at the enginehouse out of the 
way of the yard, for prompt handling of the train it is 
advisable to supply another locomotive. 

In this case $45 worth of coal and similar expenses for 
coal to and from the enginehouse, regular enginehouse 
expense and five honrs out of service for the locomotive 
makes a total of $58 for 15 tons, or a little over $3.85 
a ton—another increase of 28 per cent in the cost of 
fuel because the coal wasn’t handv. 

Switching locomotives are working 16 to 24 hours in 
many yards, but these engines burn very few tons of 
coal in a 24-hour period. Hence, if coal were available 
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and the fire maintained in reasonably good condition, it 
is only necessary to clean the fire after extended intervals 
where there is a possibility of working the locomotives 
for 24 hours. Of course, there are many yards where 
there are only a few 24-hour jobs available. Suppose 
a locomotive needs six tons of coal and, again, that the 
facilities are not handy. [The ash pit and coal dock 
should be part of the general yardmaster’s and chief car 
inspector’s office. ] 

The six tons of coal cost, perhaps, $18, made up of 
$3 for the ton of coal used while the engine is out of 
service, $2 for enginehouse expense and $7 for the time 
the engine is idle before she can be returned, or $30, an 
average of $5 a ton. This is an increase of 66 per cent 
in the price of coal because of the fact that the facilities 
were not handy. 


Convenient Coal Chutes Keep Locomotives at Work 

Many roads have ash, coal and water facilities for 
freight and switch power handy so that, for instance, if 
a symbol freight train comes into a yard and a few of the 
cars require icing, etc., the engine can be run to a handy 
pit where the fire will be cleaned, the engine will be 
coaled, take a tank of water without moving and neces- 
sary inspection can be made so that by the time the train 
is iced and the cars are being shoved down into the yard 
the engine can couple on and start pumping the air. This, 
perhaps, can be a spur off the ladder with an inexpensive 
coal-handling plant such as we see in all of our local coal 
yards. One can be obtained that will deliver two tons 
a minute at almost infinitesimal expense when the cost 
of it is compared to the cost of using another locomotive. 
In the case of a freight locomotive there is a bonus of $8 
to $13 for every locomotive handled in this way. 

In the case of a switching locomotive there was one 
yard where it was possible to put one of these small coal 
facilities on an unused spur track. The yard crew dur- 
ing their lunch period set the engine on the track over 
the ash pit and when they finished lunch she had coal, 
water, fire cleaned, and was ready to go back to work. 
with a bonus of perhaps $10 for every engine handled 
in that way. Of course, if any of these engines are 
found to need roundhouse repairs, they are immediately 
sent to the house. 

The proceedings of all mechanical department meet- 
ings would seem to establish the fact that substantial 
economy results from long locomotive runs, because 
fewer engines are needed, fewer housing facilities re- 
quired, and because the fuel used in enginehouse territory 
is saved. The reliability of modern locomotives has been 
proved on many through runs, and high individual loco- 
motive mileages are a matter of record. The question. 
then, would seem to be why don’t a majority of the 
locomotives run through and why is the mileage per loco- 
motive day. as reported by the Bureau of Railway Eco- 
nomics, so low? 

The report was signed by A. A. Raymond, chairman 
of the Committee on Utilization of Locomotives. 


Discussion 
Attention was directed at the limitations on the aver- 
age miles per active locomotive day as a basis of rating 
the utilization of locomotives on various railroads. Un- 
less the relation between branch-line miles and branch- 
line train-miles to main-line miles and main-line train- 
miles are known, the comparisons are sure to be de- 
ceptive. Consideration must also be given to the fact 
that increasing train speeds are reducing locomotive- 
hours on the road and increasing the proportion of total 

hours spent in the engine terminal. 
The Atchison, Topeka & Santa Fe has been particularly 
successful in developing long passenger locomotive runs. 
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For these runs oil is used for fuel over the entire line. 
The runs are between Chicago and La Junta, Colo., a 
distance of 992 miles, and between La Junta and Los 
Angeles, Calif., a distance of 1,235 miles. The tenders 
carry 20,000 gallons of water and 7,000 gallons of fuel 
oil. Fuel is taken twice between terminals on each of 
the runs. The use of Foam-Meters on the passenger 
locomotives was mentioned particularly as a factor in 
improving conditions on these runs. Where formerly 
the locomotive required a water change at one end of the 
run and a washout at the other, it has now become pos- 
sible to run the locomotive a full 30 days between wash- 
outs. The Foam-Meters are now being installed on 
freight locomotives. 

It was reported that the Santa Fe is now getting 18,- 
000 miles per month on long-run assignments, but has 
set 20,000 miles per month as the goal. 

In connection with the high average miles per active 
locomotive day it was pointed out that the Santa Fe has 
fewer branch-line miles than the average, so that the 
long main-line runs have a relatively larger influence on 
the statistical average than is the case on many other 
large systems. 

One of the factors which tend to reduce the average 
miles per month on locomotive assignments is too large 
a supply of active locomotives. Where some locomotives 
run from 14,000 to 16,000 miles, it was pointed out that 
most of the locomotives would not exceed 6,000 miles 
per month. This condition can only be overcome by a 


definite assignment of locomotives to regular runs and 
insistence that they be kept on those runs. 

The problem arising from a supply of a variety of 
coals on long locomotive runs in coal-burning territory 
came in for lively discussion. The practice of keeping 
a locomotive on a run where it comes into the terminal 
with a clinkering coal and will continue with a better 
grade of fuel was questioned from the standpoint of fuel 
economy. One speaker estimated that from one to two 
tons less of the good coal would be burned if a locomo- 
tive with a fresh fire were placed on the run instead of 
the incoming locomotive. On the other hand, the ex- 
perience of both the Alton and the Frisco was cited on 
long runs in which the locomotives burned four grades 
and qualities of fuel, some having ash of relatively low 
fusing point, without the necessity of cleaning the fire. 
Where such practice prevails attention was called to the 
need of drafting the locomotive to suit the fuel requiring 
the sharpest draft. To prevent clinkering of the fire 
when burning coal having ash with a low fusing point, it 
is the practice on the Alton to open the blower before the 
throttle is closed. This prevents a back draft of hot 
gases from the fuel bed through the ash, which is one of 
the causes of clinkering. While it was not maintained 
that this practice might not burn more coal on the road 
than would be the case where but one kind were burned 
on a single locomotive, the locomotives are said to burn 
less total fuel in continuous service than would be the 
case if they were held at intermediate terminals. 


Archaic Details in Locomotive Design 


Pointed questions concerning conventional fea- 
tures which affect fuel economy 


By F. P. Roesch 


Vice-president, Standard Stoker Company 


The past few years has witnessed a decided change in 
operating conditions. Speed and more speed is now the 
watchword, and this means not only speed between 
terminals but reduced delays at such points. We can 
no longer tolerate the delays incidental to cutting the 
engine off, backing it down to the cinder pit to clean the 
fire, etc., where crews are changed. On the contrary, 
the fireman is expected to keep the fire in such condition 
that, when arriving at the change point no further atten- 
tion is required. This calls for a 100 per cent job of 
firing, without fire cleaning, regardless of the length of 
engine run. It can be done when conditions are right. 


Clinkers and Banks 


In many quarters the impression still prevails that the 
formation of clinkers in a locomotive firebox is due alto- 
gether to the character of the coal or the manner in 
which it is fired, or both. That theory still holds good 
where locomotives are manually fired, but where mechan- 
ically fired under conditions suitable to mechanical firing, 
can be thrown into the discard. 

The above statement may be challenged on the grounds 
that any coal producing an ash of a low temperature 
fusing point will also produce clinkers. We do not dis- 
pute that statement, but do maintain that more clinkers 
are caused through improper fire conditions, viz., uneven 
thickness, etc., than are directly due to fuel character- 
istics. Often these conditions are due to correctable 
factors over which the fireman has no control It is 
our job to correct such conditions as far as we can. As 
we cannot change the characteristics of the fuel, and as 
the fireman is doing the best he can under the circum- 
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stances, we must attack the problem from the mechanical 
angle and recommend such construction changes as will 
tend to reduce, or if possible eliminate these bad fire 
conditions. 

This points directly to a correctable construction that 
is one of the primary causes of clinkered fires where the 
coal is inclined to clinker, or to conditions equally re- 
sponsible for fuel waste with what is termed “good” or 
non-clinkering coal. The results are practically the same 
from a combustion standpoint, regardless of whether the 
inflow of air through the fire is restricted by clinkers or 
a heavy bank, as we only get surface combustion at such 
points and the remainder of the grate area must carry 
the full load. This results in a higher than the economi- 
cal rate per square foot of grate over the remaining or 
effective area, with the usual attendant fuel loss. 


Sloping Grates 


When trailer trucks with inside journals were first 
introduced, it was necessary to elevate the rear end of 
the mud or foundation ring in order to provide clearance 
for springs and spring rigging. This construction resulted 
in a grate having a pronounced downward slope from 
the rear to the throat sheet. While this construction 
offered no serious impediment to good firing when loco- 
motives were operated at medium speeds, it does ma- 
terially affect fire conditions today, as the excessive oscil- 
lation of the locomotive at speed, results in the fire bed 
creeping forward—creating a heavy fire at the forward 
end of the firebox and a thin fire at the rear. This con- 
dition prevents the admission of sufficient air in front to 
support combustion, and admits too much at the rear, 


439 


thereby in effect restricting the effective grate area pro- 
portionate to the amount covered by the heavy fire. The 
inside-journal trailer truck is largely a thing of the past, 
but the sloping grate is still with us. Why? 

While on the subject of sloping grates, we may as well 
consider what are termed “hog trough” or “basket 
grates,” some of which are still in service. These grates 
slope from the sides to the center, forming what might 
be termed a longitudinal trough or basket, with sides 
higher than the center. 

When we were first taught the art of firing we were 
instructed to fire along the sides and also keep the cor- 
ners, particularly the back corners, full, i.e., keep the fire 
heavier along the sides and in the back corners; this to 
avoid the inrush of cold air at these points. Obviously, 
with the hog trough type of grate this is quite a task and 
usually results in a gradual increase in fire bed thickness 
through the center, creating a condition not conducive to 
good combustion. Therefore, we believe we can con- 
sistently recommended the leveling up of such grates 
where they occur, especially where locomotives are 
mechanically fired. The improved overall combustion, 
with the attendant reduction in fuel consumption, will 
more than offset the expense of the change. 


Sloping Backheads 


The majority of locomotive mechanical stokers fire 
through the door opening or through holes piercing the 
boilerhead at about the level of the firedoor opening. 
In order to obtain proper distribution, it is necessary to 
extend the distributing plate from six to eight inches 
beyond the door sheet. Where the slope of the back 
boilerhead is excessive, it is necessary to propel enough 
coal backward to cover an area equal to the distance 
from a vertical line from the end of the distributing plate 
to the door sheet at the grate level, multiplied by the 
width of the firebox. This area may be from four to 
six square feet. As projecting coal backward mechan- 
ically presents certain difficulties, the area mentioned 
above is frequently covered by “dead grates,” thus reduc- 
ing the effective grate area by that amount. Why an 
excessive backhead slope? 

The demand on a locomotive boiler is not constant, 
but varies from full load to no load. Therefore, we 
cannot set up a definite ratio as between steam require- 
ments and grate area. The best we can do is to arrive 
at some compromise that will result in a fairly low rate 
per hour at light or no load, but not an excessively high 
rate at maximum demands, as either results in fuel waste. 
The result of such compromise may be a combustion 
rate varying from say 30 lb. at low demands to 150 Ib. 
or more per sq. ft. of grate per hour at maximum 
requirements. 

Haslam and Russell, in “Fuels and Their Combus- 
tion,” 1926, state that where the fire is loose and of a 
depth so that air can pass through it freely, all the oxy- 
gen in the air admitted has combined with the carbon in 
the fuel in the ratio of one atom of carbon and two of 
oxygen, producing COs, and that this combination is 
completed at from 4 to 41⁄4 in. above the bottom of the 
fuel bed. except with lignite, where it is completed at 
from 2 to 2% in.; the measurement in each instance 
beginning at the top of the ash bed. Quoting directly: 
“That portion of the fuel bed above the oxidation zone 
is a reducing zone where the COg formed in the oxida- 
tion zone is partially reduced by the coke to CO. The 
thicker the fuel bed the more CO is formed. Since the 
object sought in the combustion of coal on a grate is 
to burn it with oxygen from the air, any reduction from 
CO, to CO is a step backwards. Consequently, the fuel 
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bed should be no thicker than is necessary to prevent 
blow holes. Blow holes are caused by the unevenness 
in the distribution of coal on the grate or anything, such 
as clinkers, that produces uneven resistance to the 
passage of primary air up through the fuel bed." 

As the heat value of CO, measured in B.t.u. is 14,500, 
while that of CO is but 4,500, it requires no slide rule 
to approximate the fuel or heat loss due to imperfect 
fire conditions. 


Dead Grates 


Consider now the effect of dead grates, with which 
we can also include dump grates. Haslam and Russell's 
experiments indicate that the fire bed must be kept rela- 
tively loose in order to obtain good combustion. Obvi- 
ously this cannot be done on a dead or dump grate. We 
therefore have on the area taken up by such grates a 
condition practically the same as the one previously men- 
tioned. And yet there are in service today locomotives 
where from 20 to 35 per cent of the total grate area is 
taken up by dead and dump grates. The reason given 
for this condition is that the coal fired is inclined to 
clinker, therefore the need for many and large dump 
grates to facilitate fire cleaning. The fact is entirely 
overlooked that dead and dump grates are conducive to 
clinker formation, from which we could logically con- 
clude, less dump grates, less clinkers, and with less 
clinkers, less dump grates and less time for fire cleaning. 
Cannot this association take the position that the number 
and size of dead and dump grates can and should be 
reduced or entirely eliminated under present conditions? 


Air Opening Through Grates 


Of course, where locomotives are mechanically fired, 
all oversize lumps are mechanically reduced to proper 
firing size before introduced into the firebox. In this 
reduction, naturally more fines are created than originally 
contained in the coal. To guard against loss, both stack 
and ashpan, it became necessary to adapt the grates and 
draft to the size of the coal as fired, and where this was 
done logically, it was immediately observed that the re- 
sults justified the cost. 

The introduction of mechanical firing has done more to 
promote fuel economy than any one other appliance ex- 
cept the superheater, as it compelled the use of a logical 
grate. It is unnecessary to dwell on the grate of the past, 
viz., the finger type, except to say that this type of grate 
had perhaps a greater influence on fuel loss—at both 
ashpan and stack—than any other part of the locomotive. 
an influence that was not realized until the introduction 
of mechanical firing. To that design of grate can be 
charged directly the cinder loss, always until recently 
attributed to the size of the coal as fired. As all stokers 
must reduce oversize lumps of coal to sizes suitable for 
mechanical or steam jet distribution, and as in this reduc- 
tion some small sizes are necessarily produced, the stoker 
manufacturers in self-defense had to prevail on the users 
of mechanical stokers to resort to a grate suitable to 
the coal as fired, and when this was done another old 
theory, viz., that stack loss is proportionate to the size 
of the coal fired, was exploded and can also be thrown 
into the discard. 

Perhaps the credit for fuel reduction should be evenly 
divided between the stoker and the modern restricted 
grate. At any rate, the first compelled the adoption of 
the second, and the second saved the reputation of the 
first. However, regardless of which should have the 
credit, we can consistently recommend the adoption of 
the restricted grate and consign the finger type to the 
limbo of avoidable factors in locomotive design affecting 
fuel consumption. 
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While engaged in exploding old theories, we must not 
overlook the setting of the brick arch, The lower end 
of this arch was usually set about 514 in. from the throat 
sheet, on the theory that such setting prevented the stop- 
page of the lower tubes with cinders. But when tests 
proved that the draft immediately under such opening 
was more than twice as high as over any other part of 
the grate arca, and as a result of this high draít the 
finer particles of coal suspended in the draft current 
were whipped through this opening, through the lower 
tubes and so on out of the stack, that theory also went 
havwire and the arch was sealed against the sheet, so 
thàt now any fine particles of coal suspended in the draft, 
strike the arch, fall back on the fire bed and are con- 
sumed, instead of being discharged from the stack and 
lost. So the setting of the brick arch can also be listed 
among avoidable factors. 


Heating Surface 


Locomotive designers are beginning to give more 
thought toward decreasing the length of the boiler tubes 
and increasing the length of the combustion chamber—a 
step in the right direction. Dr. W. M. F. Goss upset 
the old theory of the relative value of firebox and tube 
heating surface at the Coatesville tests, but the lesson 
to be drawn from that test was not fully appreciated in 
all quarters. However, time marches on and leaves old 
theories behind. Aside from the difference in value of 
heating surface, it has been found that a better diffusion 
of draft over the grate area can be obtained where a 
combustion chamber is employed’ than without one. Not 
only that, but a more complete combustion of the gases 
is possible, and further, a possible reduction in cylinder 
back pressure due to less draft restriction and resultant 
lower front end vacuums required. So let us include 
long tubes and short or no combustion chambers among 
our avoidable factors. 


Draft and Back Pressure 


Many attempts have been made to reduce cylinder 
back-pressure, but so far without entirely satisfactory 
results, due primarily to failure to fully recognize the 
fact that the boiler output is dependent on the coal rate, 
and that this in turn is governed by the draft, and that 
with present nozzles of a fixed dimension we automatic- 
ally obtain a firebox draft proportionate to the steam 
demand. 

True, in starting or at low speed and long cut-cff. 
the draft is excessive and indicates a possible advantage 
in a variable nozzle, but this when weighed against the 
disadvantage and the fact that in many cases the nozzle 
is not the dominating factor in the production of back 
pressure, prompts the consideration of other factors in- 
volved, such as restricted exhaust passages, etc. 

Present cylinder design includes the valve chambers, 
cylinders and saddle in one integral casting. If now, 
instead of leading the exhausts from each cylinder 
through tortuous and sometimes restricted passages to 
the exhaust stand, all such passages were eliminated and 
the exhausts were conducted direct to the saddle cham- 
ber, we should gain a possible reduction in back pressure 
through reduced friction in exhaust passages, but also 
a reduced exhaust pressure and draft at low speeds and 
long cut-off through the expansion of the stcam into an 
increased volume before its final discharge. 

Such an arrangement holds further attractive possi- 
bilities, in that such a chamber would serve as a very 
effective by-pass, particularly if the exhaust from auxil- 
iaries were also piped into this chamber, in which event 
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the oil-saturated steam from these auxiliaries would 
serve as an effective lubricant for the valves and pistons 
while drifting, and so eliminate the use of a drifting 
valve or drifting throttle taking live steam directly from 
the boiler. The amount of steam used for drifting pur- 
poses has not been measured recently, but in tests con- 
ducted some years ago it was found necessary to employ 
a two-inch pipe from the boiler to the saddle in order 
to sufficiently dilute the gases drawn from the front end 
through the exhaust nozzle to prevent the carbonization 
of the oil and its deposit in the exhaust passages and on 
the pistons and valves. 


Conclusions and Forecast 


While the locomotive of todav has incorporated one 
or more of the features mentioned, the high speed loco- 
motive of tomorrow will have all of them, viz., a softer 
exhaust, a level restricted grate, a sealed extended arch, 
increased combustion volume compared to grate area. 
It will burn semi-pulverized coal, fired mechanically 
without fear of cinder loss and with much greater effi- 
ciency than under present methods, which means greater 
heat transfer and higher superheat. In other words, 
engineers will devote more study toward increasing com- 
bustion efficiency and in so doing, increase overall efh- 
ciency, as the one goes hand in hand with the other. 

The locomotive will retain its present general outward 
appearance, and while the streamline effect will no doubt 
be retained for its advertising value, the boiler and par- 
ticularly the firebox end and related parts, will witness 
the most detailed changes, as improvement in the gen- 
eration of steam is a fertile field and one wherein we 
find the greatest promise at the least expense. 


Discussion 


Referring to Mr. Roesch's remarks concerning the 
sloping back head, it was suggested that it might even 
be desirable to pull the lower part of the back head in- 
ward to bring the back corners in front of the point 
from which the coal is distributed. The question was 
raised later, however, whether such a change might not 
lead to staybolt trouble much the same as that now ex- 
perienced in the throat sheet. 

The employment of large radii at the back corners of 
the firebox was cited as one means of overcoming some 
of the difficulty in the distribution of coal to the back 
corners of the firebox. This also was said to have im- 
proved the circulation on the boilers. 

An attempt to replace sloping grates with level grates 
in existing motive power was cited in which the loss of 
heating surface and the reduced combustion space be- 
tween the front end of the arch and the fire proved to 
be serious drawbacks. The use of plates to reduce the 
air opening at the rear of the grate has helped some- 
what, but was said to have, in effect, reduced the grate 
area and the firebox capacity. 

The front end came in for a considerable amount of 
comment during the discussion. Instances were cited 
where the refinement of the front end had increased the 
capacity of locomotives. The desirability of some form 
of variable exhaust was also referred to. 

Several persons also referred to the need for a closer 
knowledge of locomotive capacity and just where the 
reverse lever should be placed under varying conditions 
to get the best performance. i 
_ Reference was made to the use of the Wagner drift- 
ing valve on the Santa Fe which serves to effect some 
reduction in the amount of braking required on long 
mountain grades. 
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Problems of 


International Railway General 
Foremen’s Association officers 
suggest change in name of that 
organization 


Locomotive Maintenance 


Att the same time that the other mechanical associations 
were holding meetings in Chicago on Tuesday, Septem- 
ber 27, the officers and executive committee of the In- 
ternational Railway General Foremen’s Association 
discussed the future of that organization and made plans 
for a three-day meeting in 1939. 

In reviewing the past work of the organization, as well 
as its present status, it was believed wise, in order not 
to interfere with other mechanical associations, to limit 
its activities to problems concerned with locomotive main- 
tenance. The Mechanical Division, A. A. R., deals with 
standards and recommended practices of locomotive de- 
sign and construction. The Railway Fuel and Traveling 
Engineers’ Association concerns itself with problems re- 
lating to locomotive operation and fuel economy. The 
General Foremen’s Association heretofore has always 
included car department subjects in its program, but it 
was felt that these should be left entirely to the Car De- 
partment Officers’ Association. 

In keeping with this new conception of its field, it was 
decided to recommend to the convention next year that 
the name of the International Railway General Fore- 
men’s Association be changed to the Locomotive Main- 
tenance Officers’ Association and that its membership 
include all officers and supervisors interested in locomo- 
tive maintenance. While this will limit the range of 
subjects to be considered, it will greatly intensify the 
work of the association and should bring into its mem- 
bership important mechanical department officers, who up 
to this time have had no organization in which they could 
find a place to express themselves on the great variety of 
questions relating to locomotive maintenance in both the 
back shop and the enginehouse, including problems of 
administration as well as of practice. 

Here, for instance, is a place for general mechanical 
staff officers interested in such problems—as an example, 
system supervisors of shop tools and machinery, appren- 
tice supervisors, mechanical engineers and such of their 
assistants as may be specially interested in locomotive 
maintenance questions, representatives of the engineer 
of tests, etc. Obviously it will include general master 
mechanics and master mechanics who have a considerable 
interest in locomotive maintenance problems, shop engi- 
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F. B. Downey, President 


neers, shop superintendents, enginehouse foremen, chief 
locomotive inspectors, apprentice instructors and all shop 
foremen having a relation to locomotive maintenance, 
with the exception of those in the boiler shop, who have 
an association of their own. 

It will be recalled that at a meeting of the Committee 
on Co-ordination of the Mechanical Associations, held in 
Chicago on July 25, the announcement was made that 
the American Railway Tool Foremen’s Association 
would affiliate with the International Railway General 
Foremen’s Association and that efforts would be made to 
revive the International Railway Master Blacksmiths’ As- 
sociation and to affiliate it with the General Foremen’s 
Association. Pending final action in these respects, the 
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program for next year will include topics of special inter- 
est to these groups. There is always the possibility in the 
future that one or more separate sessions of the conven- 
tion may be arranged for them if they indicate a sufficient 
interest. Obviously many problems of primary interest 
to these groups will also commend themselves to the 
other members and can profitably be given consideration 
by most of them. 

Arrangements were also made for a special effort to 
build up the membership of the association during the 
year. 


Next Year’s Program 


In planning for the three-day convention next year the 
following committee subjects were selected and assign- 
ments were made to the different officers to take immedi- 
ate steps to secure the acceptance of men who were 
suggested as chairmen of the various committees, and 
to see that with the aid of these chairmen the committees 
will be organized and put to work as quickly as possible. 
The committee reports include: 

(1) Scheduling locomotives through the shop for clas- 
sified repairs; committee chairman, F. B. Downey, 
assistant shop superintendent, Chesapeake & Ohio, 
Huntington, W. Va. 

(2) Training and coaching of supervision. 

(3) Forging and heat treating of locomotive parts. 

(4) Roundhouse problems caused by long runs and 
high speed, and the facilities for handling them. 

(5) Best methods of selecting proper machinery and 
tools for repairs to modern locomotives. 

(6) High spots in machine shop practices. 

In addition to these reports it was decided to have two 
individual papers as follows: 

(1) Proper maintenance of modern locomotives, by 
D. S. Ellis, chief mechanical officer of the Chesapeake 
& Ohio; New York, Chicago and St. Louis, and Pere 
Marquette. 

(2) Training of apprentices. 

Two addresses by executive and operating officials are 
also scheduled on the program as follows: 

(1) Training of supervisors, by L. W. Baldwin, chief 
executive officer, Missouri Pacific Lines. 
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(2) Problems involved in high speed and modern 
operating practices. 

Other features of the program will be a discussion of 
the association’s activities, including changes in the 
constitution and by-laws to cover its new set-up, to- 
gether with plans to establish it on a more substantial 
basis for future functioning. 

In order to encourage closer contacts with the Me- 
chanical Division, A. A. R., and to insure the maximum 
co-operation from the higher mechanical officers, it was 
decided to ask several of them to serve as an advisory 
committee, the members of this committee to review the 
proposed program and to assist in developing the organi- 
zation along lines which will make its efforts most help- 
ful and effective. 

The officers of the association as elected last year and 
who will hold office during the present year are: Presi- 
dent, F. B. Downey, assistant shop superintendent, 
Chesapeake & Ohio, Huntington, W. Va.; first vice- 
president, J. W. Oxley, general car foreman, Chicago 
& North Western, Maywood, Ill.; second vice-president, 
C. C. Kirkhuff, general foreman, Atchison, Topeka & 
Santa Fe, Chicago; third vice-president, J. C. Miller, 
general foreman, New York, Chicago & St. Louis, Con- 
neaut, Ohio; fourth vice-president, J. E. Goodwin, gen- 
eral foreman, Missouri Pacific, North Little Rock, Ark. ; 
secretary-treasurer, F. T. James, general foreman, Dela- 
ware, Lackawanna & Western, Kingsland, N. J.; chair- 
man of the executive committee, J. B. Dunlop, Canadian 
National Railways, Leaside, Ont. 
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Distinctive Design Features 4-6-4 Type 


Milwaukee Locomotives 


Ns August the American Locomotive Company de- Passenger motive power de- 
livered, from its Schenectady, N. Y., plant, six 4-6-4 é 

type heavy passenger locomotives for service on the signed for heavy service devel- 
Chicago, Milwaukee, St. Paul & Pacific. While the ops tractive force of 50,300 Ib. 
new locomotives follow the general appearance of the . 

original Hiawatha they are not solely for service on that and weighs 415,000 lb. — 


train, but will be used on the Olympian and Pioneer 
Limited trains between Chicago and Minneapolis, a dis- 
tance of 418 miles, and west of Minneapolis on the 
Olympian, to Harlowton, Montana, a distance of 914 
miles. In the development of this "speedlined" design, 
Otto Kuhler, consulting engineer of design, collaborated — lb. with a boiler pressure of 300 Ib. and 84-in. driving 
with the railroad company and the builders. wheels. The tenders carry 20,000 gallons of water and 
These locomotives develop a tractive force of 50,300 25 tons of fuel. 


Boilers have welded fireboxes 
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The vestibule cab is of dis- 
tinctive design and has a 
window arrangement which 
provides unusual visibility 
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Machinery Details 


The foundation of these locomotives is a General Steel 
Castings Corporation’s engine bed in which the cylinders, 
back cylinder heads, center plates, air reservoirs, link 
support, guide-yoke brackets, expansion-shoe pads, air- 
pump brackets and driver-brake fulcrums are cast as 
an integral part of the bed. The boiler is supported 
at the front and back of the firebox on expansion shoes, 
at the cylinders and by a waist sheet between the first 
and second pair of drivers. 

The engine trucks are the General Steel Castings four- 
wheel type with 36-in. Davis cast-steel wheels, A. S. F. 
clasp brakes and Timken roller bearings. The driving 
wheels have Boxpok centers, 84-in. tires and Timken 
roller bearings. The journal diameter is 1375 in. at 
the main wheel and 1274 in. at the front and back. The 
Alco lateral-motion device is installed on the front pair 
of drivers. 

The trailing truck is the Delta four-wheel type with 
centering device, furnished by the General Steel Cast- 
ings Corporation with 38-in. Davis wheels at the front 
and 44-in. steel-tired wheels at the rear of the truck. 
The trailer wheels are equipped with A. S: F. roller- 
bearing units and clasp brakes. ` 

The cylinders are 2317 in. bore by 30 in. stroke. 
Walschaert valve gear controlled by an Alco type H 
reverse gear actuates the 12-in. piston valves. The cyl- 
inder and valve chamber bushings are of Hunt-Spiller 
gun iron. The Z-type pistons are of rolled steel and 
both pistons and valves are fitted with Hunt-Spiller 
Duplex packing rings. Those on the pistons are the 
locked-lip type which require no bull ring and the valve 
rings are sectional bronze and iron. 

The piston rod is of medium carbon steel, normalized 
and tempered, and is 5 in. in diameter. The crosshead 
and guides are of the multiple-bearing type. The main 
and side rods are of low-carbon nickel steel normalized, 
quenched and tempered. Floating bronze bushings are 
used at all pins with Hunt-Spiller fixed bushings in the 


The design of the stream- 

line shrouding is such that 

the running gear is com- 
pletely exposed 
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rods. The crank pins are medium carbon steel and the 
main pin is hollow-bored. 

The revolving weights at all wheels are cross-counter- 
balanced. The total weight of the reciprocating parts 
on each side is 1,681 Ib.; the overbalance is 196 Ib. on 
each wheel. The dynamic augment at 84 m. p. h. is 
9,400 Ib. in each wheel. 


The Boilers 


The boilers on these locomotives are built in three 
courses, the middle or dome course being conical in 
form. The inside diameter of the first course is 8277 in. 
and the outside diameter of the third course is 94 in. 
The thickness of the plate in the first course is 7% in. 
and ?l1455-in. plates are used in the second and third 
courses. The three barrel courses, welt strips and dome 
liner are silico-manganese steel having a maximum ten- 
sile strength of 82,000 Ib. The front tube sheet is 34 
in. thick and the back tube sheet is 56 in. thick. The 
firebox is 9694 in. wide by 1441545 in. long. The 
height from the bottom of the mud ring to the top of 
the crown sheet is 7314 in. at the rear and 88136 in. 
at the front. The water space is 5 in. at the sides and 
back and 6 in. at the front of the firebox. The length 
of the combustion chamber is 4477 in. The roof and 
sides of the firebox are of silico-manganese steel similar 
to that used in the barrel course. 

The roof sheet is 1346 in. thick while the outside side 
sheets are %@ in. thick. The inside firebox sides and 
crown consist of three 1359 in. sheets welded together. 
Two Thermic syphons are located in the firebox, and a 
third one on the center line of the boiler is in the combus- 
tion chamber. In addition to the two syphons in the fire- 
box, there are two 3I2-in. arch tubes which, together 
with the syphons, support the American brick arch. 

The boilers are fitted with sixty 21%4-in. tubes and 
one-hundred-sixty-four 334-in. flues. The length over 
the tube sheets is 19 ft. 

'The firebox is arranged for bituminous coal using 
Firebar grates. The grate area is 96.5 sq. ft. Coal is 
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Elevation and cross-section of the Milwaukee 4-6-4 type passenger locomotive 
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fed by means of a Standard modified type B stoker. 
The ash pans are of welded steel plate with cast-steel 
hoppers. 

'The fireboxes of these logomotives are completely 
welded. The firedoor flange, inside door sheet, inside 


General Dimensions, Weights and Proportions of the 
C. M. St. P. & P. 4-6-4 Type Locomotives 


RSilkoad. nana an as doe veas TEILT. a C. M. St, P. & P. 
Builder 25525: 22 nk eamdem dipqie Ee eunt ei ace a American Locomotive Co. 
Type of locomotive. a:iiie.sisasacsisie ances ates ta 4-6-4 
Road. CLASS ee ot oboe dbi mene ee Conia eive RS F-7 
Road, numbers" iousauweus vd undes a proviso ede 100-105 
Date Duilt. ' 5-2 osea size Ur 3 DEI COR a tS i . 1938 
SLT E TAE E S ANAE Sateen ^ Passenger 
Dimensions: 
Height to top of stack, ft-in. ............. 15e -3 
Height to center of boiler, ft.-in. s 15- 6 
Width overall, ft.-in. k 10- 6% 
Cylinder centers, in. ... 91 
Weights in working order, 
n FiWérB. nosunecs 216,000 
ape eR ore 82,500 
siOdan d pedea ANI S EIS 53,000 
63,500 
415,000 
375,000 
14- 8 
14- 8 
Engine, total «5.5592 3» tern 42. 4 
Engine and tender, total 89- 10 
Wheels, diameter, outside tires, in.: 
DEVI esas d puso ite ama ve @ pees aire ad 84 
Front £HckE.. 4-0» mal a ra POOR UR URSI iet n see 36 
Trailing truck: 
FtOnt. ..-exaam NWORSROSST USUS 38 
Back. o.icong ders EET sare 44 
Engine: p 
ylinders, number, diameter and stroke, in.... 2-23 14x30 
Valve gear, type .....sosssssesececesesoeoo Walschaert 
Valves, piston type, size, in... 12 
Maximum travel, in. ..... ———— — 7 
Steam lap, in. ..... — weis hosce ip BAKE AE 16/16 
Exhaust clearance, in. ...... OTT wa Ne Ki 
Lead, in. ssiocsesssesiosswsea ——— m /16 
Cut-off in full gear, per cent ....... eese 84 
Boiler: ` ` . 
TEE: sua QUESO OT cst RI UD 7 Straight top 
Steam pressure, lb. per sq. in. ......--+-++- 300 
Diameter, first ring, inside, in. ......... s-o 8214 
Diameter, largest, outside, in. .......... s. 94 
Firebox length, in. ......... erret 144 
Firebox width, in ............. eee uis 967/16 


The cab window arrangement of 
these locomotives provides a well 
lighted interior 
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Height mud ring to crown sheet, back, in... 


7314 
Height mud ring to crown sheet, front, in... 88/14 
Combustion chamber length, in. ............ 4415 
Arch tubes, number and diameter, in. ...... 2- 3h 
Thermic syphons, number .................. 3 
Tubes, number and diameter, in. ............ 60- 24 
Flues, number and diameter, in. ........sese 164- 35 
Length over tube sheets, ft.-in. ............. 19- 0 
Euel aa du pid De» FAAA EVRAN Bituminous 
Grate. T E E S TTNA 96. 
Heating surfaces, sq. ft.: 
Firebox and comb. chamber ............... 348 
Arch CUBES: v:evesea vine ¥ V3 errIAPEA T pare 19 
Thermic: SyDBODS 5 c«iieseretre quie vion iier 91 
IEirebox, Xotal couch terio Snor T SPA 458 
Tubes and BUR ooixsneereséxne em ed eue ee s 3,708 
Ewaporative, total 54... 9e na ora is 4,166 
SUper heating. 4.2 pae Oe der io RS 1,695 
Combined evap. and superheat .............. 5,861 
Tender: 
Type She arg Huawsqacedag Sede dre aed meets Rectangular 
W ater. capacity. RAI, onere oe» EN acta 20,000 
Fuel) capacity; tons: edo suere cox RE CES 25 
Trucks) 12.:::2.399m2 bases p Ce uer ye n 6-wheel 
Rated tractive force, engine, lb. .............. 50,300 
Weight proportions: 
Weight on drivers — weight engine, per cent.. 52.1 
Weight on drivers + tractive force 4.29 
Weight of engine — evaporation ...... 99.6 
Weight of engine +comb. heating surface .. 70.8 
Firebox heat. surface, per cent comb. heating 
SUP IR CE! ERR MICA LEICA 78.1 
Tube-fiue heat. surface, per cent comb. heating 
Würfacé wa eh eens csi ERR ECERSUCKAT PE. 63.3 
Superheat surface, per cent comb. heating 
sürfíaCe (24s vo du erret bur see's 28.9 
Firebox heating surface-- grate area ......... 4.75 
Tube-flue heating surface + grate area ........ 38.4 
Superheat. surface + grate area .............. 17.6 
Comb. heat. surface + grate area ..........0005 60.8 
Evaporation -- grate area .......escsesesesose 43.2 
Tractive force + grate area ...... ccc cseeeuees 521.0 
Tractive force + evaporation ........ eese 12.1 
Tractive force + comb. heating surface ........ 8.58 
Tractive force x diameter drivers -- comb. heating 
BUTÍSCE 655 eie S Le e REA III gis acd Fra d r6 N 721.0 


throat sheet and back tube sheet, as well as the longi- 
tudinal seams which join the crown and inside firebox 
side sheets are welded butt joints. 

Alco flexible stays have been used extensively. Flex- 
ible expansion stays of the WZ type are used in the 
first six rows across the front of the combustion cham- 
ber. Two rows of flexible radials of the WY type are 
used at the edge of the crown sheet. WZ type sleeves 
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One of the boilers ready for the erecting floor 


and caps are used for the flexible water space stays in 
the combustion chamber as well as a complete installa- 
tion in the throat sheet. WZ type flexible water space 
„stays are used in the breaking zones of the side and 
back head. There are four 2-in. combustion flues on 
each side of the firebox. 

The boilers are equipped with the Barco type F3a 
low-water alarm, Wilson sludge remover together with 
Wilson blow-off cocks and muffler. Franklin butterfly 
type firedoors, Superior flue blowers and T-Z smoke 
consumers constitute part of the equipment. 

Saturated steam passes through a Tangential steam 
dryer in the dome, through a 10-in. diameter steel dry 
pipe to an American multiple throttle built into the 
header of the Type E superheater. 


Cab and Auxiliary Equipment 


The brake equipment on these locomotives consists 
of the Westinghouse No. 8ET schedule with two 815-in. 
cross-compound compressors. The main reservoirs are 
cast as part of the engine bed and have a capacity of 55,- 
000 cu. in. The braking ratio on the engine truck is 45 
per cent, on the drivers 60 per cent, and on the trailer 43 
per cent. The engine truck brakes are operated by two 
10-in. by 8-in. cylinders, the driver brakes by two 16-in. 
by 10-in. cylinders and the trailer brakes by four 8-in. 
by 8-in. cylinders. The train-control equipment is the 
Union Switch & Signal two-element type with three-in- 
dication cab signals. The locomotives are fitted with 
Valve Pilot speed recorders. 

The air compressors are mounted under the streamline 
shrouding just back of the pilot. The air-compressor ex- 
hausts, together with the exhaust from the feedwater- 
heater pump, enter a header on the outside of the smoke- 
box which is connected to a tunnel on the inside of the 
smokebox. The upper end of this tunnel discharges 
into a cavity cast integral at the rear of the stack. The 
generator is on a cast-steel bracket back of No. 3 driver 
on the right side. 


The generator and headlight equipment were furnished | 


by the Pyle-National Company. 

The main cab turret is just forward of the cab under 
the cowling. It is connected inside the boiler with two 
3-in. pipes leading from the dome. Saturated steam 
from this turret is supplied to the flue blowers, cab 
heaters, stokers, injectors, water conditioner and steam 
heat. Superheated steam is supplied to the whistle, air 
pumps and generator from a separate turret. 

The cab is of the vestibule type, of welded copper- 
bearing steel, wood lined and insulated with Hairinsul. 
A recess in the exterior of the cab sides provides a toe 
hold for passing from the cab to the running board. 
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Steam radiators have been installed on both sides of the 
cab and in the gangway. There are two seats, with 
Spongex cushions, on either side and drop seats are 
mounted on the rear vestibule wall on both right and 
left sides. 

The metal cab-window sash were supplied by the 
O. M. Edwards Company and have shatter-proof glass 
in all sash. 

On the front of these locomotives is a Buckeye type 
E folding coupler with a 6-in. by 8-in. shank. The 
Franklin Type E2 radial buffer is installed with the 
Unit Safety drawbar. Barco flexible connections are 
used between the engine and tender. 


Lubrication 


Mechanical lubricators supply the force-feed oil lubri- 
cation. A Nathan DV5 26-pint lubricator on the right 
side distributes oil to the valves and cylinders as well 
as the stoker and air pumps. A five-feed lubricator of 
24 pints' capacity on the left side distributes oil to the 
driving boxes and guides. Three of the locomotives in 
this order have Detroit lubricators on the left side and 
the other three have Chicago lubricators. Both lubri- 
cators are driven from connections at the top of the 
combination levers. 

Pressure grease lubrication is used extensively. Al- 
together 236 Alemite fittings are used on the engine and 
tender. The engine truck has 27 fittings, the crossheads, 
guides, motion work and reverse gear 42 fittings, the 
trailer truck 21 fittings, and the tender truck 58 fittings. 
Additional fittings on lubricator drives, valve-stem and 
crosshead guides, throttle rigging, motion, side rods and 
crank pins, spring and brake rigging, and wheels and 
boxes total 74 fittings. Rex fittings are used at 12 points 
on the driving boxes. 


Streamlining 


The streamlining on this locomotive follows the gen- 
eral theme of the first Hiawatha locomotive as far as 
the front end is concerned, which is at an angle of 16 
deg. to the vertical. Every effort was made to adapt 
the form of the shrouding to established structural lines. 

The front of the streamline shrouding opens at the 
center line on concealed hinges, giving access to the 
smokebox front, whistle and air-horn mountings. The 
air pumps are on either side of the front end behind 
the pilot skirting and are accessible through hinged side 
panels in front of each cylinder. A removable panel 
gives access to the hinged-type coupler. There is a 
grille above the headlight in front of the whistle and 
horn. This grille is made up of flat rolled-steel bars 
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with the narrow edge to the front trimmed with Snap- 
on stainless steel molding. These metal-trimmed bars 
are arranged in such a manner that the headlight re- 
mains the focal point of the front "face" of the locomo- 
tive. The original Hiawatha wing ornament has been 
retained in a somewhat modified form. This ornament 
is of stainless steel with a satin finish. The front hand 
ralls are fitted to follow the lines of the headlight and 
wings and thereby become a part of the ornamentation. 
The road name is attached to the pilot skirting in stain- 
less steel letters. 

The pilot skirt is continued around the cylinders for 
aerodynamic and protective reasons and in order to ac- 
centuate the appearance of height and power rather than 
of width. The ornamental panel of the side cylinder 
skirting is continued forward so as to be visible from 
the front. In order further to relieve the appearance 
of bulkiness, the pilot skirting merges to a point at the 
bottom. 

While the predominating color of the front end is 
gray, the horizontal striping of maroon and Milwaukee 
orange yellow as applied to the skirting below the run- 
ning board has been continued around to the front in 
the same manner as the black-and-metal-striped panel on 
the cylinder skirting. On the bottom of the pilot skirt 
a maroon design breaks up the appearance of width by 
following the front edge of the striped cylinder panel. 
In addition to the ornamental value, the colorful appear- 
ance of the front of the locomotive has a decided safety 
value inasmuch as it is possible to observe it at great 
distances. 

The cowling of the stack, sandbox and dome ends in 
a fishtail shape on the cab. The unbroken contour of 
this cowling contributes to smooth smoke flow and ob- 
viates the necessity of smoke deflectors. This cowling 
has been painted black. To retain a distinctive charac- 
teristic of the steam locomotive, a streamline cap has 
been shrouded around the stack and a smoke fin blended 
into the silhouette. The marker lamps are of special 
design. The stainless steel side hand rail runs back from 
the marker lamps and follows the contour of the boiler 
jacket and cab. Streamline brackets secure the hand 
rail in place. Between the top cowling and the running 
board the shrouding follows the boiler contour lines and 
is painted gray. The throttle arm, injector checks and 
flue blowers have not been covered. 


The cab is a decided departure from conventional de- 
sign. Every effort was made to increase visibility. This 
has been achieved by a narrow steel corner post permit- 
ting an increase in the clear width of the front cab win- 
dows. The length of the cab is further emphasized by 
the use of aluminum sash with narrow horizontal mul- 
lions. By this means the glass area is greatly increased, 
providing a well-lighted cab interior. The vestibule cab 
door and window which furnishes unusual visibility 
follow streamline design of the sash. 

Recognizing the public's interest in seeing the mech- 
anism of the locomotive in action, the running gear has 
been exposed to full view by terminating the running 
board skirting above the tops of the drivers. The lower 
end of the running board drops down in a curve under 
the cab to the lower line of the tender and cars. Follow- 
ing the colors of the cars, the running board skirt has 
been painted in Milwaukee yellow with broad maroon 
skirts at the upper and lower edge. The wheels are 
painted gray with maroon rings around the ends of the 
axles on the hub, and the side, main and eccentric rods 
are highly polished with maroon in the channels. A 
chromium-plated builder's name plate is attached to the 
skirting at the cylinders and the name plate of the speed- 
line designer has been applied below the builder's plate 
in the black cylinder panel. 

The tender treatment follows the color arrangement 
of maroon and yellow characteristic of the new 1938 
passenger equipment. 


The Tender 


The tender tank is of all-welded construction and is 
built up on a Commonwealth water-bottom cast-steel un- 
derframe. The water capacity is 20,000 gallons and the 
coal space carries 25 tons. The hot well for the Wilson 
feed-water heater is on the left side behind the coal 
space. 

The tender trucks are of the equalized six-wheel Com- 
monwealth type with 38-in. Davis wheels and A. S. F. 
roller-bearing units. A. S. F. clasp brakes are used 
with 14-in. by 10 in. brake cylinders mounted inside on 
each truck. The braking ratio is 80 per cent. 

The steam-heat connectors at the rear end of the ten- 
der are the Vapor flexible metallic type. The draft gear 
is the Miner velvet action passenger gear with Buckeye 
Type E coupler and yoke. 


A good job of smoke prevention—Erie suburban locomotives stored at Jersey City, N. J., with fires banked 
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Association Meeting 


(Continued from page 415) 
fire as thin as possible over the entire grate surface. 
(3) Keep the firebox and front end in good condition, 
free from leaks, and clean flues when necessary. (4) 
Firebox sheets, tubes and flues should be kept free from 
scale. (5) The locomotive should be properly drafted. 


Report by A. W. Novak 


It has been said that leaky flues and fireboxes are 
chiefly responsible for the honeycombing and slagging. 
This is not true in all cases for I have seen cases of flue 
sheets honeycombing to the extent that 60 per cent of 
the flues were completely covered over with honeycomb 
from 174 in. to 2 in. in thickness; nevertheless, no leaks 
existed in firebox or flues. After honeycomb was re- 
moved, inspection of flues showed them to be in clean 
condition, the front end was drafted according to stand- 
ard practice and inspection during water test showed 
no leaks, nor were any air leaks found after the locomo- 
tive engine was fired up. Again, I have seen cases of 
flues and fireboxes leaking, as well as leaks in front end, 
where no honeycomb adhered to flues and tubes. There- 
fore, as above stated, firebox leakage is not in all cases 
responsible for the troublesome deposits on flue sheet 
commonly known as honeycomb. However, firebox leak- 
age, improper drafting and other characteristics will aid 
materially in the honeycombing when certain grades of 
coal, which could be termed objectionable, are ‘used. 


Report by B. C. King 


Slag contains iron in some form combined with a per- 
centage of silicon and ash. The formation of slag is de- 
veloped by any condition that retards combustion, caus- 
ing temperature changes which will not produce enough 
heat to convert the mineral particles of fuel into non- 
fusible substances. 

Honeycomb differs from slag inasmuch as the iron 
content is lower, with increase in the percentage of sili- 
con and ash, and is caused chiefly by any condition that 
shortens the time element of combustion. 

The fusing point of ash and clinkers may be divided 
into three stages: The initial point, the softening point, 
and the fluid point. For different fuels any decrease in 
temperature after fluidity has been attained will naturally 
tend to affect the density and hardness of the clinker. 

The rate of burning has a definite bearing on the per- 
centage of clinker formation in ash. The highest per- 
centage of clinker formation has been found to occur at 
a rate of burning of 20 to 30 Ib. of coal per sq. ft. per 
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hr. The quantity of clinker decreases as the burning rate 
increases, although density and fusion are greater at 
higher rates. The rate of decrease of quantity of clinker . 
becomes less for low ash-fusion temperature. Escape of 
gases through prolonged high temperature permits the 
formation of less brittle clinker. 

The presence of iron in pyritic form or lime, in suffici- 
ent quantity, causes honeycombing or slagging. Coals 
with high iron content and low fusion point present the 
greatest problem. 

Pyritic iron undergoes a chemical change at 800 to 
900 deg. F. becoming ferrous sulphite. It adheres to 
small pieces of unburned fuel and is carried along by 
the draft and thrown against the surface of side sheets, 
staybolts and flue beads in semiplastic condition. Then 
heat drives off the volatile and combustible matter, leav- 
ing ash as honeycomb. 

High percentage of iron or lime in the coal causes 
melting points as low as 1,800 to 2,000 deg. F., while 
alumina and silica raise the melting point from 2,600 to 
3,000 deg. F. High silica and alumina ash are not read- 
ily fusible and usually ash low in iron and lime has high 
silica and alumina. Coal high in sulphur will generally 
clinker easily, and from this will form honeycomb and 
slag. : 

Causes of slag and honeycombing are leaky super- 
heater units, leaks in firebox or flues, mud and scale in 
the boiler on firebox sheets or flues, holes in brick arch, 
defective grates with uneven openings for air admit- 
tance, improperly drafted front ends, air leaks in the 
front end, and stack out of line. 

The prevention must consist first of keeping up main- 
tenance so that there will be no leak of any kind either in 
the front end or firebox, and second, keeping up repairs 
to valve and cylinder rings to prevent an excessive de- 
mand for steam beyond the economical capacity of pro- 
duction. 

Another preventive which has come under my ob- 
servation is to lower the arch at the back end, making 
the arch as flat as possible, and to run the bricks as 
close to the door sheet as possible. This arrangement 
will entirely consume the iron in pyritic form and heat 
up the lime so that the honeycombing and slagging is 
lessened and will not adhere to firebox surfaces. 

In conclusion I recommend that the design of power 
should contain more grate area and more firebox area 
to consume the fuel which becomes plastic. This can be 
accomplished by longer combustion chambers, and also 
by a flatter and longer brick-arch surface, leaving only 
sufficient opening between arch and door sheet to with- 
stand the heat at the door; such an opening should be 
as near as possible to 120 per cent of the flue opening. 
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EDITORIALS 


Car Officers Association 
Makes Real Progress 


At the annual meeting of the Car Department Officers 
Association, held September 27-28 at Chicago, reported 
elsewhere in this issue, the total registration of members 
and guests was 191, this attendance being secured in an 
off-year with no exhibition of equipment and supplies 
to act as a drawing card and in spite of heavy pressure 
to curtail traveling expenses. The program included a 
total of ten committee reports which presented, in the 
aggregate, a large amount of information designed to in- 
crease the efficiency of car department operation. In 
general, the outstanding feature of the entire meeting, 
aside from the practical character of most of the re- 
ports, was the very pointed and pertinent discussions, 
which in some instances took more time than the read- 
ing of the original reports. These discussions were elo- 
quent testimony to the value of the reports and the 
importance of the subjects under consideration. - 

The best answer to any question which might be 
raised regarding the potential importance of the Car 
Department Officers Association and the very real 
progress it is making may be obtained by a study of its 
proceedings. As pointed out in the report of its Public- 
ity Committee, the 1937 meeting was considered suf- 
ficiently worth while that 1.150 copies of the proceed- 
ings were distributed, in addition to which abstracts 
of certain committee reports were widely publicized in 
the technical press. In the Railway Mechanical En- 
gineer alone, for example, during the past year, almost 
30 pages of editorials, news items and convention re- 
ports have been published. carrying valuable informa- 
tion, interesting news and doubtless some inspiration to 
car men throughout the country. 

The Car Department Officers Association, through 
its regularly-elected officers, has repeatedly indicated its 
keen desire to supplement and in. no way overlap the 
work of the Association of American Railroads, Me- 
chanical Division, and experience indicates that with 
proper direction it should be entirely feasible to realize 
this objective. Individual members of the association 
bring together from all parts of the country a wealth of 
experience in the multitudinous details, not only of 
interchange, billing and loading rules, but of car con- 
struction and maintenance methods which are far too 
numerous to receive the detailed attention of higher rail- 
way officers. Obviously, the more successful the asso- 
ciation is in sifting this detailed information, analyzing 
specific problems and developing practical suggestions as 
a basis for Mechanical Division action, the greater will 
be the contribution of the association to railway progress. 

Still another very important function of the Car 
Department Officers Association is in developing men 
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and training them to think clearly and speak effectively. 
The Association’s meetings should be a forum where 
all may be heard in the presentation of ideas some of 
which, classed as impossible today, may prove factual 
tomorrow. Recognizing the desirability of avoiding 
“steam roller” tactics in suppressing debate, and, on the 
other hand, stimulating full and free discussion of all 
pertinent subjects, however controversial, it must be 
recognized that in the long run the reputation and future 
growth of the association will depend upon how effec- 
tively it keeps its feet on the ground and develops 
recommendations on all car matters which are basically 
sound and practicable. 


Weight and Power 
Ratios of High-Speed Trains 


On another page in this issue, in the report on Steam 
Turbines and Diesel Locomotives, which was presented 
at the recent meeting of the Fuel and Traveling Engi- 
neers Association, is a table showing comparisons of 
several Diesel-electric and steam locomotives and mod- 
ern high-speed passenger trains in which the ratio of 
locomotive weight to the total weight of the train and 


-the total weight of train per horsepower (engine or 


indicated) is given. This table is of interest because 
it shows the effect of several factors in determining 
the final proportion of total weight which must be 
reserved for the locomotive and the effect of this 
weight on the total horsepower required for various 
operating conditions. These factors are the weight per 
horsepower of the locomotive ready for service, the 
number of cars and average weight per car, and the 
pounds of total train per horsepower of the locomo- 
tive. The latter figure is in some measure an indication 
of the top speed which can be attained from the loco- 
motive hauling its train. The importance of high 
weight efficiency in a locomotive design, whether Diesel 
or steam, is clearly indicated. As the total weight of 
the train per horsepower decreases, the locomotive 
weight becomes a rapidly increasing proportion of the 
total train weight. A reduction in the weight of the 
cars does not materially affect the proportion of loco- 
motive weight to train weight for a given weight effi- 
ciency. It therefore affects proportionally the total 
amount of horsepower required for a given weight 
—horsepower ratio. 

It is interesting to note that few of the steam trains 
tabulated are proportioned for extremely high speed. 
several of them showing ratios of train weight per 
horsepower of over 600 Ib. and only one having a ratio 
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of less than 500 Ib., while only a few of the Diesel 
trains have weight-power ratios greater than 500 Ib. 


Modern Equipment Needed 

To Reduce Expenses 

The experience of recent years has indicated that, with 
increasing competition of other forms of transporta- 
tion, the prospects of adding greatly to the gross reve- 
nues of the railroads are not particularly bright, sur- 
rounded with some uncertainty even with an improve- 
ment in general business conditions. For this reason, 
it is of great importance that every opportunity be 
grasped to effect permanent and substantial reductions 
in the cost of operation. 

As far as the mechanical departments are concerned, 
thev are directly responsible for the largest single item 
of operating expense—steam locomotive repairs—and, 
indirectly have considerable control over the fuel ex- 
pense. These two items of operating expense, plus 
the expenditures for freight and passenger car repairs, 
amounted in 1937 to over 550 million dollars. 

There are, therefore, two avenues open over which 
the mechanical officers have considerable control, the 
cost of locomotive operation and the cost of car and 
locomotive maintenance. With 67 per cent of the 
steam locomotives in this country over 20 years of 
age, it is well recognized that, as rapidly as funds can 
be found to finance their purchase, the introduction 
of modern motive power will contribute immeasurably 
to substantial reductions in the expense for fuel and 
maintenance. 

In these days of small equipment replacement pro- 
grams, the shop and engine terminal supervisor is 
working against odds in his battle to reduce main- 
tenance costs for, if for no other reason, the increas- 
ing age of motive power brings about increases in the 
unit costs of repairs while, at the same time, a similar 
condition with respect to machine tools and shop equip- 
ment is making it more and more difficult to turn out 
repair work as economically and efficiently as it could 
and should be done with modern equipment. It is a 
case where the cost of repairs is automatically increas- 
ing because of a condition that can only be remedied 
by the modernization of equipment and repair facilities. 

Whatever may be the ultimate outcome of the wage 
controversy, it does not alter the fact that the railways 
must save money. 

It would seem, therefore, the railroad managements 
have arrived at a point where they must make a de- 
cision as to the future course to be followed in order 
to assure that their properties may remain solvent. 
Fortunately, with respect to both locomotive equip- 
ment and the facilities with which they are maintained, 
the records of performance of such equipment as has 
been installed in the last five or six vears, proves con- 
clusively that substantial reductions in operating and 
maintenance costs can be made. 
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Symptoms or 

Coincidence? 

Two locomotive boiler explosions which occurred during 
the past summer have attracted more than ordinary at- 
tention. These were the failures of the boiler of an 
articulated freight Jocomotive on the Northern Pacific 
which completely wrecked the engine and part of the 
train, and the dropping of the crown sheet of the boiler 
on a Pennsylvania passenger locomotive without sepa- 
rating the boiler from the frames and, indeed, without 
derailing or stopping the locomotive and train until they 
had proceeded for several miles. Both failures were 
caused by low water and a contributing cause in each 
case was the partial ineffectiveness of the boiler feed- 
ing apparatus. 

The firebox of the Northern Pacific locomotive was 
of unusual size; the crown sheet measured 26 ft. 9 in. 
in length. The evidence indicates that the water level 
had fallen only about 1 in. below its highest point at 
the time the crown sheet dropped. In the case of the 
Pennsylvania locomotive the water level apparently had 
dropped 5% in. below the highest point on the crown 
sheet. 

The number of such accidents and the resulting cas- 
ualtics have shown a gratifying reduction since the 
boiler inspection law first became effective in 1911. For 
the fiscal year ended June 30, 1912, there were 856 ac- 
cidents caused by the failure of some part or appurten- 
ance of the steam locomotive boiler. In these accidents 
91 persons were killed and 1.005 injured. During the 
fiscal vear ended June 30, 1937, there were 63 accidents, 
in which 19 persons were killed and 73 injured. Not 
all of these are low-water accidents, but most of the 
casualties, particularly the deaths, are associated with 
that type of accident. 

It is probably too much to expect that the time will 
ever come when there will be a complete absence of 
| Considered in the light of this 
probability, the significance of these two accidents does 
not lie in the fact that the crown sheets failed, that the 
failures resulted from low water or, indeed, that each 
was the cause of loss of life. It lies in the fact that 
in each case during a considerable period immediately 
preceding the accidents the records show that repeated 
reports had been turned in by the enginemen on the 
improper functioning of the feedwater apparatus. 

Following the Northern Pacific accident examination 
of the feedwater feeding equipment disclosed the fact 
that the packing ring of the drifting-control-valve pis- 
ton was missing. The leakage of steam past the piston 
of this valve, the purpose of which is to cut down the 
speed of the hot-water pump when the locomotive is 
standing or drifting and automatically to cause it to 
operate according to the opening of the pump throttle 
when the locomotive is working steam, may result in the 
piston remaining stationary or not moving sufficiently 
to permit the full steam flow to the pump, thereby de- 
creasing its capacity. During the 17 days prior to 
the accident eight separate reports indicating that the 
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water pump was unable to supply the boiler were made 
by seven different enginemen. In each case the record 
indicates that repairs or examinations of the water 
pump were made. In one case the engineman appar- 
ently suspected the nature of the defect and asked for 
examination of the drifting control valve and the float 
to the water pump. In his report of the investigation 
Chief Inspector Hall of the Bureau of Locomotive In- 
spection says that “the reduced capacity of the boiler 
feed pump caused by a defective drifting control valve 
was a contributing factor.” 

During a period of approximately one month prior 
to the failure of the crown sheet on the Pennsylvania 
locomotive six reports by three enginemen all indicate 
that one or both of the injectors failed to supply the 
boiler or fully to take up the water. Examination fol- 
lowing the accident showed that the two injectors were 
so installed that with the steam-valve handles in the full 
open position the steam valves were actually something 
less than fully open, thus producing a condition in which 
the injectors were much more liable to break than would 
normally be the case. The temperature of the water 
in the tank indicated that one of the injectors, with the 
overflow valve closed, had broken and had blown steam 
back into the tank for some time. 

The facts in both cases indicate complete futility on 
the part of the maintenance forces in their attempts to 
locate these repeatedly reported defects which ultimately 
were the cause of, or at least contributed to, destructive 
crown-sheet failures resulting in the death of seven per- 
sons and jeopardizing the lives of many others. Can 
these failures to make effective repairs be attributed to 
a certain callousness resulting from traditional differ- 
ences of viewpoint between engine crews and engine- 
house forces? We are reluctant to believe so. And yet 
it would seem that a repetition of reports in a matter 
so vitally affecting safety would cause an uneasy fore- 
boding in the enginehouse which would not be relieved 
until the underlying cause of repeated work reports had 
been discovered and removed. Are not two widely 
separated cases of the failure or ineffectiveness of such 
an attitude a possible warning that budget trimming is 
beginning to exceed the limits of safety? 


Welding Engineers 
Are Needed 


It is generally recognized that welding of all kinds has 
made phenomenal strides in recent years in both the 
heavy goods industries and the transportation field. 
Electric and gas welding and cutting have revolution- 
ized construction and maintenance methods in the rail- 
way equipment field. Welding, however, like Topsy, 
has more or less just grown and there can be no ques- 
tion that its progress has been hampered and delayed 
to a certain extent by the lack of an adequate number 
of engineers with the specialized training and experience 
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essential in developing designs which employ the maxi- 
mum economic use of modern welding methods. More- 
over, the technique of welding is in such a state of 
flux and constant improvement that only the most alert 
and well-read students of the welding art can hope to 
keep abreast of the times. 

A fact, sometimes overlooked, is that civil, mechan- 
ical, metallurgical and other engineers each have a rather 
definite and well-recognized vertical field of activity. 
whereas the welding engineer operates in what might 
be termed a horizontal field, cutting directly across all 
of the others. For example, a mechanical engineer well 
able to design welded joints and distribute stresses 
properly among the members of a given structure fre- 
quently lack the knowledge of how the welding opera- 
tion might affect the properties of the metal involved, 
which is a problem in the field of metallurgy. In this 
connection, it is interesting to note that, among others, 
Ohio State University has just announced a new course 
of study leading to a degree in welding engineering 
which will embrace all branches of modern welding 
and endeavor to give men a special training in this new 
technology to supplement the other engineering courses. 

All training and development work along this line 
should be encouraged and it is equally important that 
those engineers of design, particularly in the railway 
field, who have long since passed their period of formal 
schooling, start delving into the literature and practical 
application of modern welding practice, thus familiar- 
izing themselves with the technique of the art so that 
full advantage may be taken of its possibilities without 
stumbling over any of its limitations. 


New Books 


QUESTIONS AND ANSWERS ON BRAKE EQUIPMENT. 
The Air Brake Association, 3416 Empire State build- 
ing, New York. Book No. 9—No. 8-ET Locomo- 
tive Brake Equipment, 75 cents; Book No. 10, “AB” 
Freight Car Brake Equipment, 75 cents; Book No. 
11, " AB-8" Automatic Empty and Load Freight Car 
Brake Equipment. 

Book No. 9 contains over 300 questions and answers 

covering new developments and operating characteris- 

tics of the improved ET equipment as designed for 
service on modern locomotives. Book No. 10 contains 
questions and answers on the new standard brake equip- 
ment developed for long trains in modern high-speed 
freight service. Book No. 11 is supplementary to 

Book No. 10. It contains questions and answers on 

the new equipment which automatically changes the 

braking force when a car is more than half loaded or 
less than half loaded, and covers only the devices that 
are used in addition to standard AB equipment. In 

Books 9 and 10 are descriptions of the parts making 

up the No. 8-ET and AB equipment, respectively, as 

well as diagrammatic views of their application in vari- 
ous positions. The AB valve diagrams are in color. 
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showing at Railroad Clubs and 
other Technical Group meetings 
after November Ist, 1938. 
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High Spots in 


Railway Affairs... 


The Supervisor and Safety 


The National Safety Council celebrated its 
silver jubilee in Chicago last month. In 
addressing the Steam Railroad Section, 
John E. Long, superintendent of safety of 
the Delaware & Hudson and a past-presi- 
dent of the Council, stressed the vital im- 
portance of the supervisors as key men in 
insuring safe operation. "They should 
have the ability to detect unsafe practices 
and correct them before the accident hap- 
pens,” said Mr. Long. “Just because an 
operation has been performed many times 
without an accident," he continued, "does 
not imply that it is a safe method; many 
accidents are caused by following pre- 
sumably safe practices which were actually 
unsafe, but the hazards of which had not 
been detected. An accident is really a mis- 
take coming to light... ." Then he made 
this significant statement: "Statistics show 
us that there are about 30 accidents to 
equipment or material to every one that 
even slightly injures a human being and 
that there are about 300 minor injuries 
on the average to one lost-time injury." 


Against Wage Reduction 


The emergency fact finding board appoint- 
ed by President Roosevelt, and consisting 
of Chief Justice Walter P. Stacy of the 
North Carolina Supreme Court ; Dr. Harry 
A. Millis, retiring chairman of the Depart- 
ment of Economics of the University of 
Chicago; and Dean James M. Landis of 
the Harvard Law School, finally made its 
report on Saturday, October 29. It should 
have been presented before midnight on 
Thursday, the 27th, but the board asked 
for additional time. It concluded “that no 
horizontal reduction upon a national scale 
of the wages of railway labor should be 
pressed by the carriers at this time." This 
conclusion was based upon the fact that it 
found that the wages of railway labor are 
not high as compared with those in other 
comparable industries. It concluded also 
that a horizontal reduction of wages on a 
national scale would not meet the financial 
emergency of the industry, since the sav- 
ings would not be distributed merely to 
the needy roads. The board believes that 
the financial distress of the carriers is a 
short term situation and cannot be re- 
garded as grounds for a wage reduction, 
especially in view of present indications of 
an improvement in the business of the car- 
riers. It believes also that a wage reduc- 
tion in the railroad industry would run 
counter to the trend of wage rates in in- 
dustry generally. 
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Not So Many Fires 


Like the National Safety Council, the Rail- 
way Fire Protection Association celebrated 
its silver jubilee in October. Since it was 
founded 25 years ago, fire losses on the 
railroads have been cut more than one- 
half, insurance rates have been reduced and 
the total yearly insurance premiums paid 
by the railroads have dropped about 75 
per cént. There were 4,932 fires on the 
railroads of the United States in 1937 as 
compared to 5,998 in 1936, the total loss 
in 1937 being $3,750,707. Sparks or hot 
coals from locomotives caused 323 fires, 
with a loss of $101,284. Of the proper- 
ties, box cars suffered the most, with 1,033 
fires and a loss of $604,547. Car shops 
had 23 fires with a loss of $343,818. 


Where Do We Go From Here? 


The fact finding board has found against 
a reduction in railway wages. It is doubt- 
ful if the public would stand for further 
increases in freight and passenger rates, 
even if the Interstate Commerce Commis- 
sion approved of them. The Administra- 
tion and Congress have admitted the sceri- 
ousness of the railway situation, for sev- 
eral years, but have done nothing construc- 
tive to remedy it. Committees of Con- 
gress which have had to do with the rail- 
road problem have spent their time investi- 
gating matters which in their minds were 
open to criticism, but have failed to face 
the railroad question in a large way; in- 
deed, they have not even attempted to take 
any constructive action. Railroad labor 
leaders have advocated government owner- 
ship of the railroads and thcir actions gen- 
erally have been such as to seriously lower 
the morale of the employees. Adequate 
railroad transportation is vital to the pros- 
perity and best interests of the country. 
The railroad managements have done what 
they could to improve the services with the 
means at their disposal. Now it is up to 
President Roosevelt and Congress. The 
responsibility cannot be further evaded! 
What will they do? 


Train Accident Records Improve 


Accident Bulletin No. 106, recently issued 
by the Interstate Commerce Commission's 
Bureau of Statistics, shows that 5.350 per- 
sons were killed and 36,692 injured on the 
railroads during 1937: this compares with 
5.393 killed and 34,706 injured in 1936. 


A special analysis of train accidents indi- 
cates that "the cause for the interruption 
in 1934-36 in the downward trend was the 
increase in accidents due to the condition 
of track or equipment, probably the result 
of decreased expenditures for maintenance 
in the years of low railway revenues." 
The tabulation of accidents from the stand- 
point of speed indicates that the greatest 
number of accidents occurred at speed: 
under 10 m.p.h. but in the aggregate, the 
greatest amount of property damage oc- 
curred at train speeds of 40 to 50 m.p.h.. 
although the number of train-miles hav- 
ing no casualties may also have been great- 
est in this range. Reports made public by 
the Bureau of Railway Economics of the 
Association of American Railroads cover- 
ing the first six months of 1938 show "the 
best general safety record ever established 
by the railroads for any similar period." 
Compared with the first six months of 
1937 there was a reduction of 17.6 per cent 
in fatalities and 28.6 per cent in non-fatal 
accidents. 


Digging Up Service Records Data 


According to the terms of the Railroad 
Retirement Act, the railroads are required 
to bring up to date the service records of 
prospective pensioners. Arrangements 
have been made with the Works Progress 
Administration whereby furloughed rail- 
way employees eligible for W. P. A. work 
relief, will be assigned to railroad offices 
to do this work. The railroads will thus 
be relieved of this expense and when the 
work is completed the records will be in 
such shape that prompt action can be 
taken by the Retirement Board when ap- 
plications are made for annuities. Rail- 
road labor apparently will not object, pro- 
vided the standard daily rate of wage is 
paid the workers and only furloughed rail- 
way employees are given the jobs. A. V. 
Vallandingham, assistant to comptroller, 
Delaware & Hudson, has been granted 
leave by that road in order to direct the 
project. The central office will be in 
Chicago and it is estimated that a W. P. A. 
appropriation of $18,000,000 will be re- 
quired to create about 1,800,000 service 
files of individual records. The project 
as a whole will of necessity get under way 
slowly, because the W. P. A. requirements 
are such that a grant cannot he made 
upon a national basis, but must have the 
specific approval of each of the state di- 
rectors as to the proposed set-up for their 
territories. 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


WHY LIMA ROD BUSHINGS last longer 


After rod bushings are applied it is customary to finish them with a 
boring tool. » » » But this practice does not result in the perfect finish 
demanded at Lima. » » » Here a serrated mandrel is pressed through 
the bushing after finish boring. The mandrel is made with six steps, 
each larger than the other by .002”, the largest being exactly the size of 
the desired bore. » » » This method not only produces a smooth, ac- 
curate finish but the compression of the metal by the burnishing tool 
closes the grain, thereby providing a perfect wearing surface and a 
longer-lasting bearing. 
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Among the 


Clubs and Associations 


Can ForeMen’s ASSOCIATION OF CHI- 
caco.—Loss and Damage Prevention and 
the Car Man is the subject to be discussed 
by Joe Marshall, special representative, A. 
A. R., at the November 14 meeting to be 
held at 8 p. m. at the LaSalle Hotel, Chi- 
cago. 


NortHwest Car MEN’s ASSOCIATION.— 
“Some Wheel Shop Observations” was the 
subject discussed at the November 7 meet- 
ing by H. F. Ripken, wheel shop foreman, 
Minneapolis, St. Paul & Sault Ste. Marie. 


New ENcLaAND RatLroap Crus.—C. C. 
Warne, purchasing agent, New York Cen- 
tral, discussed Railroad Purchasing at the 
November 15 meeting held at the Hotel 
Touraine, Boston, Mass. 


CENTRAL Raitway CLUB or BUFFALO.— 
Two speakers addressed the meeting held 
on November 10. James G. Lyne, assistant 
to the editor, Railway Age, discussed "The 
Present Politica] Situation as Related to 
the Railroads," and Harry L. Nancarrow, 
superintendent, Pennsylvania Railroad, dis- 
cussed the “Railroads—Their Benefit to the 
City of Buffalo." 


A. S. M. E. to Hold Annual 
Meeting December 5-9 


Tue American Society of Mechanical 
Engineers will hold its 59th annual meet- 
ing at the Engineering Societies building, 
New York City, on December 5-9. Dele- 
gates from 71 local sections of the society 
located in the United States and Canada 
will meet to discuss ways and means of 
increasing the usefulness of this organi- 
zation of 15,000 engineers to the individual 
member and his community. 

The Railroad Division of the society, one 
of the 17 divisions each of which covers 
a specialized field in mechanical engineer- 
ing, will bring a group of four papers to 
the meeting as follows: Counterbalancing 
of Reciprocating Weights in Steam Loco- 
motives, by A. I. Lipetz, chief consulting 
engineer, American Locomotive Company; 
Electric Locomotives, by B. S. Cain, as- 
sistant engineer in charge of design, loco- 
motive division, General Electric Company ; 
Motive Power Characteristics and Light- 
weight Equipment, by R. Eksergian, Ed- 
ward G. Budd Manufacturing Company ; 
Annual Report of Progress in Railway Me- 
chanical Engineering, by E. G. Young, Re- 
search professor, railway mechanical engi- 
neering, University of Illinois. 
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The first two of these papers will be 
presented at the morning session on Thurs- 
day, December 8 and the latter two will 
be presented at the afternoon sessions of 
the same day. At 6:30 p. m. will be held 
the annual dinner of the Railroad Division. 


Tuesday, December 6 
Afternoon 
Powra—FvuzLs 
Report of Boiler Feedwater Studies Committce, 
by C. H. Fellows 


ErasriciTY—APPLIED PROBLEMS AND MECHANICAL 
Sprinas (I) 
Stresses in Helical Compression Springs, Present 
Status of the Problem, by C. T. Edgerton 
Analysis of Etfect of Wire Curvature on Allow- 
Qe. Stresses in Helical Springs, by A. M. 


V 
A Method of Calculating Energy Losses During 
Impact, by C. Zaener and H. Feshbach 


Evening 
Honors Night 


Wednesday, December 7 
Morning 
Orr. AND Gas Power 
Five Years’ Progress of Oil and Gas-Power, by 
H. E. Degler 
The Vectorscope—A new instrument useful in 
the solution of problems pertinent to study and 


design of internal-combustion engines, by 
Dashefsky 


Merat-ForminG PROCESSES 

The Effect of the Speed of Stretching and the 
Rate of Loading upon the Yielding of Mild 
Steel, by E. A. Davis 

Tension Devices in Rolling Strip, 
Stone 

The Forces Required for Rolling Strip Under 
Tension, by A. Nadai 


by Morris 


Afternoon 
ELASTICITY—APPLIED PROBLEMS AND MECHANICAL 
Sprincs (II) 

Deflection of Helical Springs under Transverse 
Loadings, by W. E. Burdick, F. S. Chaplin 

and W. L. Sheppard 

Strength of Metals, with Special Reference to 
Spring M Materials, by D. J. McAdam, Jr., and 

Clyne 

Research Report on Helical Springs, by C. T. 

Edgerton 
LUBRICATION 

Thin Oil Films, by Walter Claypoole 

Wear in Lubrication Problems, by L. M. Tich- 
vinsky 

Evening 

Annual banquet and President’s reception, Astor 

Hotel 


Thursday, December 8 


Morning 
RAILROAD 


Counterbalancing of Reciprocating Weights in 
Steam Locomotives, by A. I. Lipetz 
Electric Locomotives, by B. S. Cain 


Afternoon 
EDUCATION AND TRAINING 


The Cost of Apprenticeship, by Warner Scely 
Industrial Training in the Air-Conditioning In- 
dustry, by Ray D. Smith 


RAILROAD 
Motive-Power Characteristics and Lightweight 
Equipment, by Eksergian 


E 
Annual Report of Progress in Railway Mechanical 
Engineering, by E. G. Young 


Evening 
Railroad dinner 


Chicago Car Men Elect Officers 


AT the annual meeting of the Car Fore- 
men's Association of Chicago, on Friday 
evening, October 7 at the LaSalle hotel, the 
following officers were elected for the en- 
suing year: president, P. B. Rogers, car 
shop superintendent, Atchison, Topeka & 
Santa Fe, Chicago; first vice-president, 
W. J. Healion, superintendent of shops, 
North American Car Corporation, Blue 
Island, Ill; second vice-president, C. A. 
Erickson, general A. A. R. inspector, Chi- 
cago & North Western, Chicago; trcas- 
urer, C. J. Nelson, superintendent of inter- 
change, Chicago Car Interchange Bureau, 
Chicago; secretary, G. K. Oliver, assist- 
ant passenger car foreman, Baltimore & 
Ohio Chicago Terminal, Chicago. 

Retiring President F. A. Shoulty was 
elected to the board of directors which 
now comprises the following: Chairman, 
P. B. Rogers, Atchison, Topeka & Santa 
Fe.; F. A. Shoulty, Chicago, Milwaukee, 
St. Paul & Pacific; F. L. Kartheiser, Chi- 
cago, Burlington & Quincy; William Hart- 
nett, Chicago & North Western; W. A. 
Emerson, Elgin, Joliet & Eastern; J. S. 
Acworth, General American Transporta- 
tion Corporation; C. W. Broo, New York, 
Chicago & St. Louis; C. O. Young, Illi- 
nois ‘Central; F. R. Callahan, Pullman 
Company ; R. R. Hawk, Wilson Car Lines; 
A. E. Smith, Union Tank Car Corpora- 
tion; K. A. Milar, Milar & Company ; and 
W. -J. Demmert, Griffin Wheel Company. 


A. S. M. E. Elects 1939 Officers 


Tue American Society of Mechanical 
Engineers elected the following new of- 
ficers for 1939, who will assume office on 
December 9: President—A. G. Christie, 
professor of mechanical engineering, Johns 
Hopkins University, Baltimore, Md.; Vice- 
presidents—H. H. Snelling, Snelling & 
Hendricks, Washington, D. C.; W. L. 
Dudley, vice-president in charge of de- 
sign and sales, Western Blower Company, 
Seattle, Wash.; A. Iddles, application en- 
gineer, Babcock & Wilcox Company, New 
York; James W. Parker, vice-president 
and chief engineer, Detroit Edison Com- 
pany, Detroit, Mich.; Managers—C. Free- 
man, vice-president in charge of fire pre- 
vention engineering & underwriting, Manu- 
facturers Mutual Fire Insurance Com- 
pany, Providence, R. IL; William H. 
Winterrowd, vice-president, Franklin Rail- 
way Supply Company, Chicago, Ill, and 
W. R. Woolrich, dean of engincering, Uni- 
versity of Texas, Austin, Tex. 

(Turn to next left-hand page) 
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Differences in driving box temperatures of as much as 250° in short 
periods of time result in hand-adjusted driving box wedges being either 
too loose or too tight. » » » The solution is the Franklin Automatic Com- 
pensator and Snubber. With this application, accurate adjustment is 
constantly maintained . . . while the locomotive is running. » » » Any ex- 
pansion or contraction that occurs in the driving box is automatically 
taken up. In addition, abnormal shocks are taken care of by a heavy 
outer spring that acts as a cushion. » » » For constant, accurate adjust- 
ment, easier riding, prevention of pounds, and reduced tire wear, in- 


Franklin Automatic Compensator 
corporate Franklin Automatic Compensators and Snubbers. qua PON: 


The close tolerances essential for efficient Booster 
operation call for genvine repair parts made by Franklin. 


FRANKLIN RAILWAY SuPPLY COMPANY, INC. 
E .— . NEW YORK CHICAGO MONTREAL ap. 


—— NEWS —— 


Soo Line Locomotives — 
A Correction 


IN THE list of materials and equipment 
on the Minneapolis, St. Paul & Sault Ste. 
Marie locomotives on page 364 of the Oc- 
tober issue of the Railway Mechanical 
Engineer it is incorrectly stated that the 
steam-heat regulator was furnished by the 
Vapor Car Heating Company. The regu- 
lator is of the Leslie type. 


Side Frame Welding Rule 
Extended 


Tue Board of Directors of the Associa- 
tion of American Railroads has extended 
to January 1, 1940, the effective date of re- 
visions of Interchange Rule 3, Sec. t-3, 
Rule 19 and Rule 23, Sec. JJ, II, and IV, 
which revisions are contained in Supple- 
ment No. 2 to the 1938 Code of Interchange 
Rules, and are designed to prohibit the 
welding of L- and T-section cast steel side 
frames when such frames fail. 


Former L. M. S. Mechanical 
Officer Dies 


Sm Henry Fowler, who was chief me- 
chanical engineer of the London, Midland 
& Scottish (Great Britain) between 1925 
and 1930, died on October 16 at the age of 
68. After an apprenticeship with the Lan- 
cashire & Yorkshire he entered the em- 
ploy of the Midland in 1900 and became 
chief mechanical engineer in 1909. After 
the grouping of this company with the Lon- 
don, Midland & Scottish, Sir Henry be- 
came chief mechanical engineer of the L. 
M. S. in 1925. In 1930 he was appointed 
assistant to the vice-president for works. 


P. R. R. Shopmen Reject A. F. of 
L. Unions 


SHOPMEN on the Pennsylvania voted to 
reject seven craft unions of the American 
Federation of Labor and designated the 
Brotherhood of Railroad Shop Crafts of 
America, Pennsylvania System as their 
collective bargaining agent, according to 
an announcement by the National Media- 
tion Board. The designated union, which 
is unaffiliated with either the A. F. of L., 
or the C. I. O., won by a vote of 17,003 
to 10,934 when votes from 13 states and 
the District of Columbia were counted. 
The balloting also revealed that the ac- 
cepted union had won the election in every 
craft. 


Wages and Hours Law Effective 
October 24 


RaArtLROAD employees generally came 
within the minimum-wage provisions of the 
wages and hours law when that act became 
effective on October 24. The carriers, 
along with other transport agencies subject 
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to the Interstate Commerce Act, are ex- 
empt from the maximum-hours provisions. 
The minimum wage is fixed at 25 cents 
per hour for the first year of the law's 
operation; then it becomes 30 cents, and 
after six years, 40 cents. 

It is not anticipated that the 25-cents 
minimum will affect any great proportion 
of railway employees. It is expected, how- 
ever, that many questions of interpretation 
may arise before it is finally determined 
what railroad employees are involved; i. e. 
those actually engaged in interstate com- 
merce. Like other industries the carriers 
are expected to have an industry com- 
mittee to work in conjunction with Ad- 
ministrator Andrews, a matter which was 
before a recent meeting of the Association 
of American Railroads board of directors. 


A. A. R. Tests Run at 102 M. P. H. 


In the high-speed steam passenger loco- 
motive tests with a 1,000-ton 16-car train, 
conducted by the Association of American 
Railroads over the lines of the Pennsyl- 
vania, the Chicago & North Western and 
the Union Pacific, speeds up to 102 m.p.h. 
were attained, and a large amount of in- 
formation not heretofore available was se- 
cured regarding locomotive performance 
and train resistance in the upper-speed 
ranges. These tests were conducted for 
the A. A. R. Committee on Further De- 
velopment of the Reciprocating Steam Lo- 
comotive, of which D. S. Ellis, chief me- 
chanical officer, Chesapeake & Ohio, is 
chairman, details of the tests being under 
the direct supervision of W. I. Cantley, 
vice-chairman of the committee and me- 
chanical engineer of the A. A. R. Mechan- 
ical division. 

Test runs were made both east and west- 


bound, on the lines of the Pennsylvania 
between Ft. Wayne, Ind., and Chicago; on 
the Chicago & North Western between 
Chicago and Omaha, Neb. and on the 
Union Pacific between Omaha, Neb, and 
Grand Island. On the Pennsylvania, two 
Class K-4-S locomotives of the 4-6-2 type, 
built about 1924, were used, these locomo- 
tives having 44,000-Ib. rated tractive force, 
205-lb. boiler pressure, and 80-in. driving 
wheels. On the westbound run, a maxi- 
mum speed of 90 m.p.h. was reached and 
all necessary test data recorded. When the 
train reached a point about five miles west 
of Warsaw, Ind., and was proceeding at 
a speed of about 87 m.p.h., a part of the 
indicator drive mechanism on the right side 
of the locomotive broke and dropped into 
the valve motion, causing the union link 
to fail, with resultant blowing out of the 
cylinder heads, both front and back, on 
the right side. The train came to a stop 
without other damage to the locomotive 
or track and, after a slight delay, it pro- 
ceeded with another locomotive to Chicago. 
On the eastbound run, made the latter part 
of the same week, this test train attained 
a maximum speed of 91 m.p.h., on a slight- 
ly descending grade without unusual in- 
cident. f 

The test runs on the Chicago & North 
Western were made with a new stream- 
line Class E-4 locomotive of the 4-64 
type, having 55,000-lb. rated tractive force, 
300-Ib. boiler pressure, and 84-in. driving 
wheels. The locomotive on the westbound 
trip, equipped with 12-in. piston valves 
reached a maximum speed of 95 mph. 
The locomotive on the eastbound trip, with 
14-in. valves, attained a maximum speed 
of 8914 m.p.h., both of these speeds being 
made on slightly descending grades. 

(Continued on next left-hand page) 


A 15-ton experimental shock-proof freight car of the Great Western of England _ 
The car body is free to move longitudinally on the underframe under control of rubber springs. 
Switched against standing cars from speeds of 3.3 to 14 m.p.h., the body movement of the under- 


frame varied from 1 in. to 135/,4 in. 


Loaded with fragile, unclaimed freight—toys, furniture, lamp 


shades, glassware—breakage in the trials was confined to five thin-glass lamp shades, three tumblers 


out of a carton, and one chair leg. 
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ANYTHING 


less thun a complete arch 
IS FALSE ECONOMY 


To let the desire for reduced inventory result in a locomotive leaving any round- 
house without a full set of Arch Brick is poor economy. » » » Even a single missing 
Arch Brick will soon waste many times its cost in fuel and in locomotive efficiency. 
» » » To spend the fuel dollar efficiently, every locomotive Arch must be main- 
tained 100%. » » » Be sure your stocks on hand are ample to provide fully for all 


locomotive requirements, so that locomotive efficiency may be maintained. 


There's More lo SECURIT Y ARCHES Than Just Brick 


HARBISON-WALKER 
REFRACTORIES CO. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Refractory Specialists Specialists 


On the Union Pacific tests, a modern 
4-8-4 type steam locomotive about one year 
old was used, having a rated tractive force 
of 63,000 1b., a boiler pressure of 300-Ib., 
and 77-in. driving wheels. The maximum 
speed attained on the westbound trip to 
Grand Island was 89 m.p.h., and eastbound 
on a slightly descending grade 102 m.p.h. 

The objective in these tests, conducted 
with a single train of 16 Pennsylvania 
cars having known scale weights, was not 
primarily to compare the three individual 
types of locomotives tested, but rather to 
secure actual data regarding general loco- 
motive characteristics essential in meeting 
most satisfactorily the requirements of 
modern operating conditions. As soon as 
the test data are analyzed and studied a 
formal test report will be released for the 
information of individual railroads as well 
as the locomotive builders. 

The research project of which these 
road tests are part was begun in 1937 by 
the Mechanical Division of the Associa- 
tion of American Railroads, which ap- 
pointed a special committee to develop a 
reciprocating steam locomotive capable of 
handling 1,000 trailing tons at 100 miles 
per hour on level tangent track. To ac- 
complish this, it was felt that from 5,000 
to 5,500 cylinder horsepower would be 
required. At that time, the group agreed 
as to the general lines along which such 
a locomotive should be developed, with 
reference to the boiler pressure, the 
steam temperature, the factor of adhesion, 
etc. 

Members of the Committee on Further 
Development of Reciprocating Steam Lo- 
comotive other than Messrs. Ellis and 
Cantley are W. R. Hedeman, assistant to 
chief motive power and equipment of the 
Baltimore & Ohio; J. E. Ennis, engineer- 
ing assistant of the New York Central; 
W. R. Elsey, mechanical engineer of the 
Pennsylvania; J. M. Nicholson, acting me- 
chanical superintendent of the Atchison, 
Topeka & Santa Fe; Lawford H. Fry, 
railway engineer of the Edgewater Steel 
Company; W. E. Woodard, vice-president 
of the Lima Locomotive Works; Harry 
Glaenzer, vice-president of the Baldwin 
Locomotive Works; J. B. Ennis, vice- 
president of the American Locomotive 
Company; E. G. Bailey, vice-president of 
the Babcock & Wilcox Company, and Ed- 
ward C. Schmidt, professor of railway 
engineering at the University of Illinois. 


C. P. Shopmen Agree to Three- 
Week Shutdown 


Union leaders, representing approxi- 
mately 13,000 shop employees of the Ca- 
nadian Pacific, and executives of the road 
recently agreed upon a three weeks’ com- 
plete shut-down of the main shops of the 
system throughout Canada. The agree- 
ment, effective October 24, was reached 
after a closed conference between company 
officers and representatives of the Shop 
Crafts Federation of the Canadian Pacific, 
and was made in preference to a reduction 
of working forces. Shop employees agreed 
that a general shut-down and the resultant 
spread in loss of wage earnings would be 
more equitable than partial lay-offs. 
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Roosevelt Picks Reed for Retire- 
ment Board 


AccEPTING the recommendation of the 
Association of American Railroads, Presi- 
dent Roosevelt, on October 1, appointed M. 
Roland Reed, formerly superintendent of 
motive power of the Pennsylvania's East- 
ern Pennsylvania division, as the carriers' 
representative on the Railroad Retirement 
Board for a five-year term. Mr. Reed 
succeeds James A. Dailey whose term ex- 
pired on August 28. Mr. Reed was nom- 
inated by the A.A.R., while 137 members 
of the American Short Line Railroad As- 
sociation endorsed Mr. Dailey for re- 
appointment. 

Mr. Reed was born July 26, 1883, in 
Newton, Ill., and was graduated from Rose 


M. R. Reed 


Polytechnic Institute in 1905 with a B.S. 
degree in mechanical engineering. Mean- 
while he had entered railroad service dur- 
ing school vacations as a laborer in the 
Terre Haute (Ind.) shops of the Pitts- 
burgh, Cincinnati & St. Louis (now P. 
R. R.). After graduation he returned to 
those shops to serve for a few months as 
a signal repairman before becoming a spe- 
cial apprentice in the Union Pacific shops 
at Omaha, Nebr. Mr. Reed returned to 
the P. C. & St. L.’s Terre Haute shops as 
a draftsman in September, 1906, serving 
in that capacity for one year, and thence 


for two years as assistant foreman. He 
was chief draftsman from 1909 to 1917, 
and general car inspector on the Penn- 
sylvania’s Northwest System during the 
next two years. From 1918 to July, 1926, 
Mr. Reed was successively superintendent 
of car repairs, master mechanic on the 
P. R. R. Eastern and Logansport divisions 
and assistant general superintendent oí 
motive power for the Northwest region. 
During 1926-28 he was acting master me- 
chanic and master mechanic on the Fort 
Wayne division, after which he became, 
successively, superintendent of motive 
power of the Northern and the Eastern 
Pennsylvania divisions and general superin- 
tendent of motive power for the Central 
region. He returned to the position oí 
superintendent of motive power, Eastern 
Pennsylvania division, at Harrisburg in 
December, 1936. 


R. F. C. Equipment Loans 


The Southern is contemplating an R. F. 
C. loan of $6,000,000 to finance the pur- 
chase of 2,400 freight cars under arrange- 
ments similar to those whereby it acquired 
5,704 freight cars earlier this year. 

The Boston & Maine is negotiating for 
a loan of $2,000,000 to replace equipment 
damaged in the recent hurricane. 

The Seaboard is seeking $725,000 for a 
Diesel-electric locomotive and 7 coaches. 

New York  Central.—The Interstate 
Commerce Commission, Division 4, has 
modified its report and certificate of Aug- 
ust 19, so as to permit the New York 
Central to use the proceeds of the $5,000,- 
000 loan originally intended for the repair 
of 1,000 freight-train cars, for the repair 
of approximately 50 additional locomo- 
tives. The commission has also ordered 
that the number of units given in the state- 
ment of the purposes for which the pro- 
ceeds of the loan may be used should be 
considered approximately rather than exact. 


‘Rail Unemployment Insurance 


Chief 


Tue Railroad Retirement Board, on Oc- 
tober 1, announced the appointment of 
James Gordon Robinson as Director of 
Railroad Unemployment Insurance to ad- 

(Continued on next left-hand page) 


New Equipment Orders and Inquiries Announced Since 
the Closing of the October Issue 


LOCOMOTIVE ORDERS 


No. of 

Road Locos. 
New Yorke Central asa 2 nese g^ 
Pennsylvania, 1 ovvsneeipeneii aoe ns 254 


600-hp. Diesel-elec. switch 
600-hp. Diesel-elec. switch 
21,000-gal. tenders 


Builder 
Electro-Motive Corp. 
American Loco. Co. 
Company shops 


Type of Loco. 


LOCOMOTIVE INQUIRIES 


4-6-2 
4-8-2 


PassenGER-CaR ORDERS 


Road No. of 
Cars 


Sütithern  seseseseverivesv sees dew . 20$ 


Type of Car 
Express 


Builder 
Bethlehem Steel. Co. 


* Involve an expenditure of about $1,825,000, to be made in installments over a period of 


eight years. 
+ Approximate cost $550,000. 
t Inquiry renewed. 


For use with M-1 type freight locomotives. 


§ Subject to the approval of the I. C. C. as to the issuance and sale of securities to finance 


the cost. 


Nore: The Seaboard Air Line is making plans for the purchase of a new streamline train. 
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Elesco exhaust steam injectors use exhaust steam 


to both preheat and inject the feed water into the 
boiler. 


The changeover from live steam to exhaust 


steam operation is entirely automatic. 


Its operation is stable as the maximum amount of 
exhaust steam that can be condensed by the suction 


water is automatically admitted to the injector. 
There are no constantly moving parts. 


More than 20,000 injectors of this type have 


been applied to locomotives throughout the world. 


THE SUPERHEATER COMPANY 


Representative of AMERICAN THROTTLE COMPANY, INC. 
60 East 42nd Street, NEW YORK 122 S. Michigan Ave., CHICAGO 
Canada: THE SUPERHEATER COMPANY, LTD., MONTREAL 
Superheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles 


A-1272 


« Pyrometers « Steam Dryers 


minister the new Railroad Unemployment 
Insurance Act which was passed at the 
last session of Congress. Mr. Robinson 
assumed his duties on October 3. 

According to the Board’s statement, Mr. 
Robinson has had a long career of experi- 
ence as a consultant in private manage- 
ment and in public administration, as well 
as with the actual operation of unemploy- 
ment insurance laws. His most recent ex- 
perience in the latter field was as organ- 
izer and executive director of the Unem- 
ployment Compensation Commission of 
New Jersey. For about 15 years he has 
been associated with Griffenhagen & As- 
sociates, consultants in public administra- 
tion and finance. 

In an interview with the press after his 
induction into office, the new director said 
that his division, which will be a part of 
the Railroad Retirement Board, would em- 
ploy about 1,000 persons from Civil Serv- 
ice rolls when the work gets into full 
swing. He expects to get the necessary 
machinery set up so that benefit payments 


W. I. HowraANp, JR., vice-president in 
charge of western sales of the Carnegie- 
Illinois Steel Corporation, Chicago, has 
been transferred to Milwaukee, Wis., as 
manager of sales. 


* 


James A. Braptey & Company, Chi- 
cago, have been appointed distributors for 
Youngstown Sheet & Tube Company's 
tubular products. 


* 


SrANLEv H. SwirH has been appointed 
railroad representative of the Gould Stor- 
age Battery Corporation in the Cleveland 
(Ohio) district, with headquarters at 
Cleveland. i 

* 


THe Sirent Horst WiNcH & CRANE 
Co., has moved its works and general 
offices from 762 Henry street to improved 
facilities at 841 to 865 63rd street, Brook- 
lyn, N. Y. 

* 


Joun R. JouxsroN, manager of sales of 
the Milwaukee district of the Carnegie- 
Illinois Steel Corporation, has been ap- 
pointed assistant manager of sales of the 
Chicago district. 

* 


WirtLiAM SELLERS & Co, Inc., Phila- 
delphia, Pa., manufacturers, since 1848, of 
machine tools, has engaged Clarke-Harri- 
son, Inc, management engineers, to take 
charge of all the company's operations, in- 
cluding research, design, engineering, man- 
ufacturing and sales. 


* 


Yare D. Hirs has been appointed man- 
ager of distributor sales for the Service- 
sales Division of The Timken Roller Bear- 
ing Company. Mr. Hills’ headquarters are 
at the main Timken factory at Canton, 
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can be paid after July 1, 1939. The direc- 
tor will receive claims for unemployment 
compensation prior to July 1, 1939, but 
no payments can be made until that date. 

The Act, which Mr. Robinson will ad- 
minister, creates a national pooled-fund 
system of unemployment insurance for 
railroad workers. As of July 1, 1939, it 
withdraws them from the coverage of 
Title IX of the Social Security Act and 
the state unemployment compensation acts. 
Contributions and benefits do not become 
payable until July 1, 1939. Contributions 
will be made by covered employers at the 
rate of three per cent of wages, excluding 
any amount in excess of $300 per month 
payable to any employee. 

To become eligible for benefits an em- 
ployee must (1) have earned $150, or more, 
from covered employment within the ap- 
propriate preceding calendar year and (2) 
have had, within six months preceding the 
beginning of a benefit year, a waiting pe- 
riod of fifteen consecutive days of unem- 
ployment, or two half months in each of 


Supply Trade Notes 


Ohio. For several years he has been man- 
ager of the Los Angeles, Cal, territory 
branch of the company. 


* 


Joun A. MacLean, Jm, assistant to 
the president of the MacLean-Fogg Lock 
Nut Company, Chicago, has been elected 
president, to succeed John A. MacLean, 
deceased. Mr. MacLean, Jr., was born at 
Wilmette, Ill, on January 22, 1905, and 


John A. MacLean, Jr. 


graduated in civil and mechanical engineer- 
ing from Sheffield Scientific School, Yale 
University, in 1927. The following year 
he went with the MacLean-Fogg Lock 
Nut Company as assistant to the president. 


* 


Factuities of the USL Battery Cor- 
poration in Niagara Falls, N. Y., former- 
ly devoted to the manufacture of batteries 
for railroad, industrial and utility service 
are now being utilized for automobile bat- 
tery manufacture, and the company’s indus- 


which there were 8 days of unemployment. 

Employees will be disqualified from the 
receipt of benefits for varying periods for 
such reasons as refusal to accept suitable 
work, voluntarily quitting work without 
good cause, discharge for misconduct, and 
other reasons. 

Benefits, computed on a daily basis, will 
range from $1.75 to $3 per day in accord- 
ance with the amount earned during the 
base year. The maximum that an indi- 
vidual can receive during the benefit year 
is 80 times his daily benefit rate, the range 
thus being from $140 to $240. 

Although the new law is founded on the 
same general philosophy as the unemploy- 
ment insurance section of the Social Se- 
curity Act, it is different in that the moneys 
collected from the railroads are to be “ear- 
marked" for the Board's account and not 
placed in the Treasury's general fund as 
are the Social Security Board's funds. The 
Secretary of the Treasury may invest them, 
but he must not use them for paying other 
government bills. 


trial battery division is being discontinued. 
Arrangements have been made with the 
Gould Storage Battery Corporation, De- 
pew, N. Y, to acquire the USL power 
battery department and to continue for 
USL customers complete inspection and 
replacement service covering USL indus- 
trial batteries now in the field. 


* 


James A. KING, vice-president in charge 
of production of the Morton Manu- 
facturing Company, Chicago, has been 
relieved of his duties pertaining to fac- 
tory operations and will hereafter de- 
vote his full attention and time to engineer- 
ing and sales promotion including his per- 
sonal supervision of sales to steam and 
electric railways and the bus industry in 
the central United States district. 


Obituary 


G. La Rve Masters, vice-president of 
the National Lock Washer Company, New- 
ark, N. J., died on October 25, at his home 
in South Orange, at the age of 58 years. 


* 


J. DonaLp CUNNINGHAM, a sales engi- 
neer of the Southern Wheel Division of 
The American Brake Shoe and Foundry 
Co., died at his home in Cleveland, Ohio, 
on October 7, after a short illness. 


* 


Joun F. O'Connor, who retired as con- 
sulting engineer of W. H. Miner, Inc., Chi- 
cago, in 1930, died on September 28 of a 
complication of ailments. He was born in 
Ireland in 1864, and started work at the 
age of 15 as a machinist's helper for the 
New York, New Haven & Hartford. Af- 
ter holding the positions of machinist, and 
locomotive inspector, he became general 
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foreman of the enginehouse and shops at 
Providence, R. I., from which position he 
resigned to enter the employ of the Sterl- 
ingworth Railway Supply Company. Five 
years later, in 1904, he resigned to become 
mechanical engineer for W. H. Miner, Inc., 


General 


L. L. Wuite has been appointed vice- 
president of the Erie, with headquarters 
at Cleveland, Ohio, having supervision 
over purchases and development. 


L. H. ScHEIFELE, tool and material in- 
spector of the Reading, with headquarters 
at Reading, Pa., has been appointed engi- 
neer of tests, with the same headquarters, 
succeeding J. B. Young, deceased. 


C. B. HrrcH, assistant superintendent 
motive power of the Chesapeake & Ohio, 
with headquarters at Huntington, W. Va., 
has been appointed superintendent motive 
power at Richmond, Va., succeeding T. F. 
Barton, deceased. 


E. D. Harr, chief chemist of the Erie, 
with headquarters at Meadville, Pa., has 
been appointed engineer of tests and chief 
chemist. C. P. Brooks has been appointed 
assistant engineer of tests of the Erie with 
headquarters at Meadville, Pa. 


F. A. BUTLER, superintendent motive 
power and rolling stock of the Boston & 
Albany, who retired on September 30 as an- 
nounced in the October issue of the Railway 
Mechanical Engineer, was born on Septem- 


F. A. Butler 


ber 21, 1868, at Shrewsbury, Mass., and en- 
tered railway service on June 20, 1892, with 
the Boston & Albany as a locomotive fire- 
man. He then became engineman and later 
worked in the enginehouse at Beacon 
Park, Allston, Mass. In May, 1908, he 
was appointed road foreman of engines 
and in July, 1910, became master mechanic 
of the Boston division. Mr. Butler was 
transferred in the latter capacity to the 
Albany division in November, 1916, and 
in January, 1924, was appointed super- 
intendent motive power and rolling stock 
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and later was appointed consulting engi- 
neer. Mr. O'Connor had obtained ap- 
proximately 1,000 patents, most of which 
covered , draft gears and parts. Other 
patents covered snow plows, wrecking 
equipment and shop devices. One of the 


Personal Mention 


at Boston. The position of superintendent 
of motive power and rolling stock has been 
abolished. 


Tuomas W. Demarest, general super- 
intendent motive power of the Pennsyl- 
vania, at Philadelphia, Pa., who retired 
on September 1, was born on March 18, 
1868, at Englewood, N. J., and was grad- 


T. W. Demarest 


uated from the Stevens Institute of Tech- 
nology, Hoboken, N. J. He entered the 
service of the Pittsburgh, Cincinnati & St. 
Louis (P. R. R.) on August 1, 1889, as a 
special apprentice at Columbus, Ohio. 
From August, 1891, to February, 1896, he 
was assistant to superintendent motive 
power of the same road at Columbus, and 
from the latter date until February, 1897, 
was assistant to master mechanic at In- 
dianapolis, Ind. Mr. Demarest served as 
general foreman locomotive department at 
Indianapolis from February, 1897, to Au- 
gust, 1899; master mechanic at Logansport, 
Ind., from August, 1899, to January, 1900; 
superintendent motive power from January, 
1900, to July, 1903, all with the Pittsburgh, 
Cincinnati & St. Louis and its successor, 
the Pittsburgh, Cincinnati, Chicago & St. 
Louis (now Pennsylvania). He was super- 
intendent motive power Northwest system, 
Pennsylvania Lines West of Pittsburgh, 
at Ft. Wayne, Ind., from July, 1903, until 
March, 1920, and from the latter date until 
June, 1925, served as general superintend- 
ent motive power, Northwestern region, 
Pennsylvania system, at Chicago. Mr. 
Demarest became general superintendent 
motive power of the Western region at 
Chicago in June, 1925, and general super- 
intendent motive power of the Pennsylvania 
at Philadelphia in December, 1936. Mr. 
Demarest has a long record of distin- 
guished service in various capacities with 
the A.A.R. Mechanical division and its 
predecessor, the Master Car Builders’ As- 


most important of these is a chronometer 
for measuring with extreme accuracy the 
reaction developed upon impact of two 
bodies at high speed, a device that has been 
of great help in measuring the stress to 
which draft gears are subjected. 


sociation, which he joined in 1900, becom- 
ing a vice-president in 1915. He was made 
a member of the Arbitration Committee 
in 1901 and served as chairman from 1924 
to 1935, then relinquishing the chairman- 
ship, but continuing on the committee until 
1937. 


N. M. TRAPNELL, assistant to superin- 
tendent motive power of the Chesapeake 
& Ohio, at Richmond, Va., has been ap- 
pointed assistant superintendent motive 
power with headquarters at Richmond, suc- 
ceeding C. B. Hitch. The position of as- 
sistant to superintendent motive power has 
been abolished. A photograph of Mr. 
Trapnell and a biographical sketch of his 
railway career were published in the Sep- 
tember issue of the Railway Mechanical 
Engineer. 


Master Mechanics and 
Road Foremen 


J. SHELABERGER, master mechanic of the 
Southern Pacific at West Oakland, Calif., 
retired on October 1. 


A. C. SCHOEDINGER, assistant master me- 
chanic of the Louisville & Nashville at 
Boyles, Ala., retired on September 1. 


S. M. Houston, assistant master me- 
chanic of the Southern Pacific at West 
Oakland, Cal, has been promoted to mas- 
ter mechanic, succeeding J. SHELABERGER. 


F. J. Carty, mechanical engineer of the 
Boston & Albany, with headquarters at 
Boston, Mass., has been appointed master 
mechanic with the same headquarters. 


Cuas. J. DierricH, who has been ap- 
pointed master mechanic of the Galesburg- 
Ottumwa division of the Chicago, Bur- 
lington & Quincy at Galesburg, Ill, as 
announced in the October issue, was born 
on March 16, 1892, at Lincoln, Nebr. He 
received a high-school education and from 
1910 until 1914 was a machinist apprentice 
in the employ of the C. B. & Q., first at 
Lincoln, and a year later at Havelock, 
Nebr. From 1914 until 1922 he was en- 
gaged in outside business. Returning to 
the Burlington he became lead machinist 
at Lincoln on October 25, 1922; engine- 
house foreman at Casper, Wyo., on No- 
vember 27, 1925; general foreman at Wy- 
more, Nebr., on June 1, 1926; general fore- 
man at Alliance, Nebr., on September 1, 
1928; day enginehouse foreman at Alli- 
ance on November 5, 1931; general fore- 
man at Lincoln on August 1, 1935; master 
mechanic at McCook, Nebr., on May 16, 

(Continued on second left-hand page) 
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O other type of motive power has so convincingly 
demonstrated its capability of effecting substantial 


savings in operating costs as EMC Diesel Switchers. 


With over ONE MILLION hours of service to date, EMC 
600 Hp. and 900 Hp. Diesel switchers are operating with 
an average hourly fuel consumption of 4.8 and 7.2 gallons 
per hour respectively, which is equivalent to an 80 per 


cent reduction in fuel expense. 


But EMC Diesel economies go far beyond fuel savings. 
Maintenance costs have been cut in half — enginehouse 
expenses reduced to a third and water costs to practically 
nothing. And for SERVICEABILITY— the 600 Hp. and 900 
Hp. EMC Diesels are averaging 94 per cent availability 


with some records as high as 98 per cent. 


à 


ELECTRO-MOTIVE CORPORATION 


SUBSIDIARY OF GENERAL MOTORS LA GRANGE. ILLINOIS, U. S. A. 


1936; master mechanic at Alliance on 
March 1, 1937, and master mechanic at 
Galesburg on September 16, 1938. 


Car Department 


B. H. Barrett, general car inspector on 
the Chicago, Burlington & Quincy, with 
headquarters at Lincoln, Neb., has been 
promoted to superintendent of shops at 
Havelock, Neb., succeeding J. D. Rezner. 


J. D. Rezxer, superintendent of shops of 
the Chicago, Burlington & Quincy at 
Havelock, Neb., has been appointed general 
car foreman, with headquarters at Chicago. 


H. H. Harvey, general car foreman of 
the Chicago, Burlington & Quincy at Chi- 
cago, retired on November 1. 


WiLLIAM P. SuorwktLL has been ap- 
pointed supervisor of air-conditioning and 
lighting of the Erie with headquarters at 
Susquehanna, Pa. Mr. Shotwell, who will 
report to the superintendent of the car de- 
partment at Cleveland, Ohio, will be re- 
sponsible for the proper functioning and 
maintenance of air-Conditioning equipment 
and car lighting and also for the overhaul- 
ing of this equipment while cars are going 
through the shop. 


Shop and Enginehouse 


I. N. MosrrEv, who has been appointed 
master boilermaker of the Norfolk & 
Western system, with headquarters at 
Roanoke, Va., as noted in the October 
issue, was born at Vinton, Va, on No- 


I. N. Moseley 


vember 13, 1894, and entered the service 
of the Norfolk & Western as a draftsman 
in the mechanical engineer's office. He 
was promoted to the position of mechan- 
ical inspector on May 1, 1924, and on July 
2, 1925, became general foreman of the 
foundry department at Roanoke shops. Mr. 
Moseley succeeds John A. Doanberger, 
retired. 


Joun A. Doansercer, who has retired 
as master boilermaker of the Norfolk & 
Western as noted in the October issue, 
was born in Hagerstown, Md., on August 
6, 1867. He began his career as a boiler- 
maker apprentice on April 1, 1883, in the 
employ of the Hagerstown Steam Engine 
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and Machine Company. On September 24, 
1886, he went to Roanoke as a boilermaker 
at the machine works of the Norfolk & 
Western. He became assistant foreman of 
the boiler shop on April 1, 1889, and fore- 
man on July 1, 1893. He resigned on Sep- 
tember 21, 1897, to become superintendent 


J. A. Doanberger 


of the boiler department of the American 
Locomotive Company at Richmond, Va. 
After three years’ service with the Amer- 
ican Locomotive Company and the Lake 
Shore & Michigan Southern at Cleveland, 
Ohio, Mr. Doanberger returned to the Nor- 
folk & Western as boiler shop foreman, 
and on December 16, 1907, was appointed 
master boilermaker for the system. 


Obituary 


J. Bertram YOUNG, engineer of tests of 
the Reading since 1920, died on July 29. 


C. E. BuncnrrELD, superintendent of the 
Knoxville division of the Southern, with 
headquarters at Knoxville, Tenn., died on 
October 5. 


Oscar G. McPuat, fuel supervisor on 
the Louisville & Nashville, with headquar- 
ters at Louisville, Ky., died on Septem- 
ber 25. 


WERNER C. GROENING, retired chief air- 
brake inspector of the Chesapeake & Ohio 
at Grand Rapids, Mich., died on August 
18 at the age of 76. Mr. Groening had 
served as a machinist, erecting foreman, 
general foreman, superintendent of shops, 
inspector of equipment and road foreman 
of engines before being promoted to the 
position of chief air-brake inspector in 


1918. 


G. E. Courant, chief draftsman of the 
Wabash passed away October 13. Mr. 
Coutant entered railroad service as a car 
repairer for the Wabash, St. Louis & 
Pacific, at Butler, Ind. in 1888. Later 
Mr. Coutant was employed by the Louis- 
ville & Nashville at Louisville, and in 1892 
entered the service of the Wabash at 
Springfield, Ill, as a draftsman, where he 
remained until 1911, when he went with 
the Ann Arbor as master mechanic. In 
1914 Mr. Coutant re-entered the employ 
of the Wabash at Springfield, Ill., as gen- 
eral inspector, was transferred to Decatur, 


IIl., in 1915, and made assistant to super- 
intendent motive power in 1917. In 1932, 
in addition to his other duties, he assumed 
charge of the drafting room, with the title 
of chief draftsman. 


Jous WiLLIAM Sasser, consulting sup- 
erintendent motive power of the Virginian, 
with headquarters at Norfolk, Va., died 
at his home near Raleigh, N. C., on Oc- 
tober 16, at the age of 61. Mr. Sasser 
had been superintendent motive power 
from January 1, 1921, until June 1, 1938, 
when, due to ill health, he was appointed 
consulting superintendent motive power. A 
detailed sketch of Mr. Sasser's railroad 
career was published in the July, 1938 is- 
sue of the Railway Mechanical Engineer. 


C. A. ZwxrinEL, general foreman of the 
car department at the South Louisville 
shops of the Louisville and Nashville, died 
October 14. After serving in various ca- 
pacities with the Atlantic Coast Lines and 
the Central of New Jersey, Mr. Zweibel 
went to work for the Louisville & Nash- 
ville as general foreman of the car de- 
partment at Boyles, Ala., on September 15, 
1919, being transferred in a similar capac- 
ity to the South Louisville shops on Oc- 
tober 1, 1927. 


Grorce W. SMITH, former superinten- 
dent of motive power of the Chicago & 
Eastern Illinois, and retired superintendent 
of machinery of the Missouri Pacific, died 
on October 14 at his home in Evanston, 
Il. Mr. Smith was born at Rochester, 
N. Y., on February 29, 1856, and entered 
railway service in 1870 as an engine-wiper 
on the Chicago and Iowa (later a part of 
the Chicago, Burlington and Quincy), at 
Aurora, Ill. He later became a fireman 
on the Michigan Central at Joliet, Ill., and 
a machinist apprentice for the same road 
at Jackson, Mich. In 1877, he returned to 
the Chicago and Iowa as a machinist at 
Aurora, and in 1878, became associated 
with the Atchison, Topeka and Santa Fe 
as a machinist at Topeka, Kan. He sub- 
sequently served the Santa Fe as engine- 
house foreman at Argentine, Kan., and 
master mechanic at Nickerson, Kan.; To- 
peka, Kan., and Albuquerque, N. M. Mr. 
Smith left the Santa Fe in the summer of 
1902 to become master mechanic of the 
Illinois Central, with headquarters at 
Waterloo, Iowa. The following spring he 
was appointed assistant superintendent of 
machinery with headquarters at Chicago. 
In the spring of 1904, he left the Illinois 
Central to go with the Chicago and East- 
ern Illinois as superintendent of motive 
power, with headquarters at Danville, Ill. 
A year later he became superintendent of 
machinery of the Missouri Pacific, with 
headquarters at St. Louis, Mo., from which 
position he retired in June, 1911. 


Joun HENNEssEv, retired master car 
builder of the Chicago, Milwaukee, St. Paul 
& Pacific, died at Milwaukee, Wis., on Sep- 
tember 27. Mr. Hennessey was born in Wau- 
kesha County, Wis., in 1847, and entered 
railway service in July, 1871, in the Mil- 
waukee shops at Prairie du Chien, Wis 
He was later transferred to the shops at 
Milwaukee and Chicago. In 1879 he was 


(Continued on next left-hand page) 
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NATIONAL M-17-A DRAFT GEAR 
9935" long 
A.A.R. Approved 


ATIONAL Draft Gears are nec- 
N essarily sturdy in design to sat- 
isfactorily meet present day service 
requirements at lower cost. 


The friction segments act inwardly 
against the sturdy friction member, 
with the result that this important member that must absorb all service reactions is subject to com- 
pressive stresses. 


The M-17-A and M-50.B draft gears are basically of the same design and are adapted for service in 
cars having A.A.R. standard size draft gear pockets. The M-17-A draft gear is 223% inches long and 
requires one standard follower. The M-50-B draft gear is 201% inches long and requires two standard 
followers. This gear also may be used in cars having certain non-standard draft gear pockets. 


National Draft Gears are manufactured to rigid specifications. All functional parts are accurately heat 
treated to withstand the most severe 
service. When you use these gears 
in your cars you are assured of highly 
dependable service at low cost. 


NATIONAL M-50-B DRAFT GEAR 
201%” long 
A.A.R. Approved 


NATIONAL MALLEABLE AND STEEL CASTINCS CO. 
General Offices: CLEVELAND, OHIO 


Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 
Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III 


promoted to foreman at the Milwaukee 
shops, and in 1880 he was appointed in- 
spector of new car construction at the 
various contract shops where the Mil- 
waukee was having passenger and freight 
cars built. In 1887 he was advanced to 
general foreman of the West Milwaukee 


John Hennessey 


car department shops, and in 1888 was pro- 
moted to master car builder, with head- 
quarters at Milwaukee, the position he held 
until his retirement in February, 1918. Mr. 
Hennessey initiated many improvements in 
car construction, some of which he pat- 
ented, notably the steel center sills in con- 
junction with continuous steel body bolster, 
door fixtures, rocker frictionless side bear- 
ing, and a friction draft gear, which was 
one of the first gears of the friction type. 
He was especially active in the Mechanical 
division of the Association of American 
Railtoads and its predecessor, the Master 
Car Builders’ Association, of which he was 
president in 1902. He served on various 


Spray EQuiPMENT.—Eclipse Air Brush 
Co., Inc., Newark, N. J. 32-page booklet, 
illustrated. Points out savings and ad- 
vantages of Eclipse spray equipment under 
practical working conditions. Test data. 

* 


TANTALUM CARBIDE Toots AND BLANKS. 
Vascoloy-Ramet Corporation, North Chi- 
cago, Ill. Twelve-page catalog and price 
list of Vascoloy-Ramet standard tantalum 
carbide tools and blanks. 

* 


Cueck VaLvEs.—Crane Co., 836 South 
Michigan avenue, Chicago. 8-page book- 
let, “Checking up on Check Valves.” De- 
scribes two basic types of check valves 
and their various applications. 

* 


Foot Injuries. — Lehigh Safety Shoe 
Co, Allentown, Pa. “A Handbook of 
Facts for the Safety Engineer.” Devoted 
to a showing of Lehigh safety shoes and 
informative material on general industrial 
safety, including several  factory-tested 
suggestions on how industrial injury fre- 
quency rates can be reduced. 
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important committees notably the Execu- 
tive and Arbitration committees, having a 
record of 35 years’ continuous member- 
ship on the latter, including 17 years as 
chairman. 


Frep P. PFAHLER, who resigned in 1930 
as assistant to chief of motive power and 
equipment of the Seaboard Air Line at 
Savannah to accept a position as service 
agent with the Interstate Commerce Com- 
mission at Washington, D. C., died on Oc- 
tober 14. Mr. Pfahler was born at Sun- 
bury, Pa., on June 21, 1875, and entered the 
service of the Pennsylvania as yard clerk 
on the Sunbury division in November, 
1889, going with the Baltimore & Ohio in 
March, 1899, as fireman on the Connells- 
ville division and machinist at Pittsburgh, 
Pa. In October, 1904 Mr. Pfahler became 
enginehouse foreman of the Erie at Buf- 
falo, N. Y., and in January, 1905, returned 
to the B. & O. as machine shop foreman 
at Willard, Ohio. From May to Septem- 
ber, 1905, he was general foreman on the 
Seaboard Air Line at Hamlet, N. C.; then 
serving until April, 1906, as draftsman on 
the Baltimore & Ohio at Baltimore, Md. 
From April, 1906, to October, 1911, he 
was mechanical engineer of the Wheeling 
& Lake Erie at Norwalk, Ohio, returning 
to the B. & O. in March, 1916, and serv- 
ing successively as general mechanical in- 
spector at Baltimore, master mechanic of 
the Pittsburgh and Cumberland divisions, 
supervisor locomotive maintenance at Bal- 
timore and district master mechanic at 
Pittsburgh, Pa. He was assistant to chief 
of motive power and equipment of the 
Seaboard Air Line from October 1, 1925, 
to April, 1930. 


T. F. Barton, superintendent motive 
power of the Chesapeake & Ohio, with 
headquarters at Richmond, Va., died on 


Trade Publications 


Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin, or 
catalog desired, when men- 
tioned in the description. 


Forcing PnEssEs.— The Ajax Manufac- 
turing Company, Euclid Branch P. O., 
Cleveland, Ohio. Bulletin No. 75; 16 
pages. Describes and illustrates Ajax solid 
frame forging presses, with air-operated 
clutch, for accurate hot forging and pre- 
cision hot and cold coining. Press sizes 
500 to 2,000 tons. 


U. S. S. Hicu-Tenstre SrEELs.—Car- 
negie-Illinois Steel Corporation, 434 Fifth 
avenue, Pittsburgh, Pa. Eight-page illus- 
trated booklet. "Technical and general in- 
formation concerning applications, advan- 
tages and fabrication of U. S. S. high- 
tensile steels—Cor-Ten, Man-Ten and Sil- 
Ten. Charts of chemical compositions, 
physical properties and miscellaneous in- 
formation. 


October 14. Mr. Barton was born in Lon- 
don, England, on March 21, 1867, and 
began his railroad career in 1887 with the 
Grand Trunk. He remained in the em- 
ploy of that road for six years, serving 
successively as machinist apprentice, loco- 
motive fireman and journeyman. During 
the 10 years he served with the Illinois 


T. F. Barton 


Central he held the positions of machinist, 
gang foreman, enginehouse foreman, gen- 
eral foreman, master mechanic and super- 
intendent of shops. Prior to his connection 
with the Chesapeake & Ohio he was in 
the employ of the Delaware, Lackawanna 
& Western for a period of 15 years, serv- 
ing in the capacity of master mechanic at 
Kingsland, N. J. when he accepted the 
position of master mechanic of the C. & 
O. He was appointed general master me- 
chanic of the Western General division 
at Huntington, W. Va., on February l, 
1924, which position he held until May, 
1930, when he was promoted to supenn- 
tendent motive power at Richmond. 


VaLvEs, Borter Mountines, Erc.— The 
Lunkenheimer Co., Cincinnati, Ohio. 4 
page List Price Schedule covering emt 
line of valves, boiler mountings, and \ub- 
ricating devices. Listed numerically by 
figure number. 

* 


WELDING ALUMINUM.—A luminum Com- 
pany of America, Pittsburgh, Pa. Revis 
48-page, illustrated booklet on Welding 
aluminum and its alloys.  Sectkons 9^ 
fusion welding, welded aluminum vess? 
torch welding heat-treated aluminum? alloys, 
welding castings, arc welding, and "esst 
ance welding. 

* 

RrPLICAs or LocoMorrvEs, — Simmons 
Boardman Publishing Corporation, ^ 
Service Department, 30 Church street, Ne" 
York. A four-page bulletin, “Exact eP 
licas of Great Locomotives,” jllustratins 
heavy silver-plated replicas, with an 07 
dized finish, for use as paperweights 
(mounted on a padded metal base shaped 
like a railway roadbed) or as pen and w 
cil tray: (mounted on onyx). prio 
given. 
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MATERIAL 


is only part of the cost 


Two pieces of steel, one Republic Alloy 
Steel and one ordinary steel, when 
forged and turned into axles look iden- 
tical—it might be impossible to tell 
them apart. » » » They both cost the 
same for labor of forming—Republic 
costs just a few cents more for ma- 
terial. » » » But the Republic Alloy Steel 
axle has higher strength and toughness 
and greater fatigue resistance that 
gives it longer life, greater resistance 
to wear and correspondingly lower 
maintenance costs. » » » Republic Alloy 
Steel used for crankpins, rods, axles, 
engine bolts and other highly stressed 
parts safeguards locomotive perform- 
ance, minimizes idle time for mainte- 
nance and insures maximum locomo- 
tive earning capacity. » » » In addition 
Republic makes many other money- 
saving materials for railroad use, in- 
cluding Toncan* Iron pipe and sheets, 
Electrunite* boiler tubes and Upson 
track materials. Address Department 
RA, Republic Steel Corporation. Gen- 
eral offices: Cleveland, Ohio; Alloy 
Steel Division: Massillon, Ohio. » » » » 

*Reg. U. S. Pat. Off. 


STEEL AND TUBES, INC. 
TRUSCON STEEL COMPANY 
UNION DRAWN STEEL DIVISION 
NILES STEEL PRODUCTS DIVISION" 
„BERGER MANUFACTURING DIVISION 


m 
[REPUBLIC | 
STEEL 


REG. U.S. PAT. OFF 
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Atlantic Coast Line locomotive for fast, heavy passenger-train service, built by Baldwin 


A. C. L. 48-4 Locomotives 


D urxe the late summer the Atlantic Coast Line took 
delivery on 12 heavy 4-8-4 type passenger locomotives, 
built at the Baldwin Locomotive Works, which are now 
being used on the fast, heavy passenger trains between 
Richmond, Va., and Jacksonville, Fla., a distance of 681 
miles. This motive power has exceptional capacity, with 
a starting tractive force of 63,900 Ib. and a potential boiler 
horsepower of 4,170. The railroad has designated this 
group as Class R-1 and has assigned the road numbers 
1800 to 1811. 

At the present time these locomotives are working on 
the A. C. Ls “Tamiami” and “Havana Special" trains, 
north and southbound. The former are night runs be- 
tween Richmond and Jacksonville and make the run of 
681 miles in 1374 hours, including ten stops in each 
direction, while the latter are mainly daylight trains which 
make their respective runs in 14 hrs. 15 min. southbound 
and 14 hrs. 5 min. northbound. These trains vary in con- 
sist with the traffic, but the locomotives will handle. 20 
and 21 standard cars at schedule speeds. The maximum 
grades encountered are 0.6 per cent and the curvature is 
3 deg. maximum. Some of these locomotives are mak- 
ing over 18,000 miles a month and the group are now 
beginning to pass through the shop for light repairs after 
having run total mileages of over 75,000. 


The Boiler 


The boilers are of the conical type, built in three 
courses. The first and third courses are 8477 in. and 
96544 in. inside diameter, respectively. The barrel plates 
in the three courses are nickel steel 2%» in., 1946 in. and 
814, in. thick. The combustion chamber is 72 in. long and 
the plate thickness is 34 in. There are 58 5%4-in. flues and 
198 214-in. tubes, 21 ft. over the tube sheets. The tube 
sheets are both 5-in. thick. The firebox plates are acid 
carbon steel. The firebox width is 102 in., with a length 
of 138 in. and a grate area of 97.75 sq. ft. The roof 
sheet is 1346 in. thick and the sides, inside throat and 
back head are %4 in. thick. The crown and sides are in 
one piece, 36 in. thick. The outside throat sheet is 2755 
in. thick and the inside back furnace sheet is 3$ in. The 
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Largest locomotives in the 
South purchased from Bald- 
win for service on Florida trains 
— Designed to handle 21 stand- 
ard cars 


water spaces are 5 in. at the back and sides and 6 in. 
at the front. Three Thermic syphons are located in the 
firebox and one on the center line of the boiler in the 
combustion chamber. No arch tubes are used, the Secur- 
ity brick arch being supported on the syphons. 


Welding and Staying 


All of the seams inside the firebox are welded, includ- 
ing the seam in the combustion chamber. The sheets, in- 
side and outside, are seal-welded to the mud ring for a 
distance of 12 in. each way from the corners. The sy- 
phons are welded into the firebox plates. The barrel 
course seams are welded for distances of from 11 in. to 
16% in. from the ends. The firedoor hole is welded. 

The dome is a one-piece open-hearth-steel forging 36 
in. in diameter. The fireboxes and combustion cham- 
bers are stayed with Flannery bolts. Flexible bolts with 
U-type sleeves are used in the back head, combustion 
chamber and throat sheet. Expansion stays with WR 
sleeves and caps are used across the front four rows of 
the combustion chamber and along the crown-sheet bend. 
The crown stays in the 13 central rows are the taper-end 
type. 

The firedoor opening is 25 in. by 2554 in. and a Frank- 
lin No. 8 Butterfly door is used. The grates are the 
railroad company's standard Rosebud design and bitumi- 
nous coal is fed by a Standard HT stoker. Water is fed 
to the boiler by one Nathan 10,000-gal. capacity injector 
and by a Worthington Type 517 SA feedwater heater. 
A 58-element Elesco Type A superheater, American mul- 
tiple throttle and Tangential steam dryer form part of 
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the steam supply and control equipment. The feedwater 
heater is located ahead of the stack and both hot- and 
cold-water pumps are under the runboards on the left 
side. 

Other boiler equipment consists of Okadee smokebox 
hinges, blow-off cocks and mufflers, and Consolidated 
314-in. safety valves. 


Machinery Details 


A one-piece bed, supplied by the General Steel Cast- 
ings Corporation, forms the foundation of these loco- 


The back head of the A.C.L. 4-8-4 
type locomotives 
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motives. Cast integral with the bed are the cylinders and 
back heads, main reservoirs, brackets for the air com- 
pressors, guide and valve-gear supports, brake hangers, 
firebox expansion pads and brackets for trailer-truck 
rockers. The steel pilot casting is designed to take a 
National Type E. drop coupler. 

The front truck is of the constant-resistance type, with 


General Dimensions, Weights and Proportions of the 
Atlantic Coast Line 4-8-4 Locomotives 


Ral 4o uos "Spe Vn OA a A. C. L. 
Bullderf eretta eqs eK ea UP IQUe 309789 3/46 9 9 47 Baldwin 
Type. OF JOCOIDOUl VÉ. Qai pmo stew 09r ias 9 COSE à n 4-8-4 
Road. class «s yesaueapal erue ais ee mius Pr aware R1 
Road tiümbEhS: ose vsly motel so ite silo ard ule ata 1800—1811 
Date UME: eo: 2a cie foa Parere QVE T a wan ere d April, 1938 
SerViGe isc swkiasin ewan eas Sor ee Ju se ota fs d 10 M pU Passenger 
Dimensions: 
Height to top of stack, ft. and in. ........ ..16— 1 
Height to center of boiler, ft. and in. ........10— 85 
Width Overall; 102-65 vacas suat vai oEtr Peor 132 
Cylinder centers, Anc; osos hs vr gcn rr 92% 
Weights in working order, lb.: 
On FIV ELS 2... roro rra oit sree Wee oe beds eos. wa 263,127 
On front track rassas 155.9. en E NEP Etre 89,343 
On trailing truck ..... sJese imis ni. dy E aS ET Eu 107,800 
"Total (ENDING 4 usse yr ces Oe eo OK 460,270 
Uu ro EN M RERO nesses 435,500 
Wheel bases, ft. and 
Driving . i 20— 9 
Rigid. 2: 13—10 
Engine, total ..........- e. 47— 9 
Engine and teuder, tofal 2.5.5.2 a Rev 97—11 
Wheels, diameter outside tires, in.: 
DEY WING asec rane vitia eR e eto Dan we e AI 80 
Eront trick veroon eso EG rait e 36 
*Eraning 6rück uos see e$ parar 9 rst Ve RIS os ipae 43 
Engine: 
Cylinders, number, diameter and stroke. in..... 2—27x30 
Valve gear. CPE? vobtusznsscmwhura VE ee mE Op Walschaert 
Valves, piston type, size, In« ese ose ee 1 
Maximum travel; 10, soera s paraba re 7% 
Stent Bp, W 3. vens a Ras E rip Om gerne 134 
Exhaust clearance; in. ....2...2 2. viscera a VA 
Lendi er Vi 
Boiler: 
Type Wik edwin em ORAUUE OG 20 UTC alan daa Conical 
Steam pressure, lb. per sq. in. ... 275 
Diameter, first ring, inside, in. 867/14 
Diameter, largest, outside, in. 98% 
Iarebox- lengtli, Ano -iveeeve sac qua x hee ees 138 
Firebox, Width, if. 24-2... nnne Ra enn 102 
Height mud ring to crown sheet, back, in. .. 74 
Height mud ring to crown sheet, front, in. .. 92 
Combustion chamber length, in. ............ 
Thermic syphons, number .................. 


Tubes, number and diameter, in. .. 
Flues, number and diameter, in. .. 
Length over tube sheets, ft. and in. . 
Far E NE 
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These locomotives are equipped with 


Stoker .....seeseeeeeee eee n n nre Standard HT 

Grate artà, 8d. fU dsc teeanaasiew AR alee 97.75 
Heating surfaces, sq. ft.: 

Firebox and comb. GlamDer- 5v TAAST 399 


Thermic syphons 
Firebox, total ..... 
Tubes and flues . 
Evaporative, total 
Superheating 


Comb. evap. and superheat ................. 6,246 
Tender: 
TYPE) S esdévevsSaverveeuscetk6RagA€e6seo eus Rectangular 

ater capacity, gallons, 525.2 esie . 24,000 
Fuel capacity, tons 5.152259 2225 e eee B 27 
lar MERO EET EE HOD UHES EUR: Eight-wheel 
Journals, diameter and length, in. ..... . 64x12 

Rated tractive force, engine 85 per cent, lb. . 63,900 
Weight proportions: 

eight on drivers + weight, engine, per cent. 57.2 
Weight on drivers = tractive force ......... 4.12 
Weight of engine =+- evaporative heating sur- 

un 5s Fins en. vie 0.00 5095-104 cic eewias eiele-eies 96.9 
Weight of engine = comb. heat. surface ... 73.7 

Boiler proportions: 
Firebox heat. surface, per cent comb. heating 

BUT LACE’: . ose ciere Sa melodie ee voee Fev ey 9.09 
Tube-flue heat. surface, per cent comb. heat 

PSU ENT ERSECH OG EI III IL T 66.9 
Superheat surface, per cent comb. heat. sur- 

T Wan ERRY CERES IT 24.0 
Firebox heat. surface + grate area .......... 5.81 
Tube-flue heat. surface + grate area .... 2.8 
Superheat. surface + grate area ....... 15.3 
Comb. heat. surface + grate area ..... 63.9 
Evaporative heat. surface —- grate area 48.6 
Tractive force + grate area ............- 653.6 
Tractive force + evaporative heat. surface 13.5 
Tractive force -+ comb. heat. surface ........ 10.2 
Tractive force x diam. drivers + comb. heat. 

BUTÍBCÉ uss reos oases h o aan dee eset e sie. . 818.4 


a swing of 6 in. each side of the center line and arranged 
for the future application of air brakes. The trucks were 
built by the General Steel Castings Corporation and 
have 36-in. wheels, 95¢-in. journals and A. S. F. roller- 
bearing units. The trailing truck is the Delta four- 
wheel type with 43-in. wheels front and back, and 9-in. 
by l4-in. journals with plain bearings. It is arranged 
for the future application of a booster. 

The driving wheels are of the Baldwin disc type 
mounted on axles running in Timken roller bearings. 
The main journals are 1314 in. and the other three are 
11% in. The main wheels are cross balanced. Alco 
lateral-motion driving boxes are used on the front drivers. 

The reciprocating weights on one side of the engine 
total 2,241 Ib., 40 per cent of which are balanced. The 
dynamic augment at 80 m.p.h. is 10,780 Ib. 

The cylinders are two in number, 27 in. bore and 30 
in. stroke. The piston valves are 12. in diameter and 
have a maximum travel of 715 in. The piston heads 
are rolled steel. Elfur iron cylinder and valve-chamber 
bushings and packing rings, and King piston and valve- 
rod packing are part of the cylinder equipment. 
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the first eight-wheel tender trucks 


The valve gear is Walschaert, operated by a Baldwin 
Type C power reverse gear. The guides are the multi- 
ple-bearing type with underhung cast-steel crossheads, 
furnished by the Standard Steel Works. 

Two Nathan mechanical lubricators, type DV-7, each 
of 36 pints capacity, placed one on each side of the loco- 
motive, supply oil to the valves and cylinders, the stoker, 
feedwater heater, main guides, valve stem guides, driving- 
box pedestals, front and back engine-truck pedestals, 
back truck floating hub liners, and link trunnions. Ale- 
mite lubrication is applied to the valve motion, spring 
rigging, brake work, connecting rods, throttle rigging and 
mechanical lubricator rigging. 

The air-brake equipment is Westinghouse No. 8 ET 
with two 8'%-in. compressors mounted on the bed in 
front of the smokebox. The locomotives are equipped 
with General Railway Signal intermittent, inductive, auto- 
manual train control. 

Other equipment on the engines consists of Franklin 
radical buffers between the engine and the tender, Ash- 
croft steam, back-pressure and air gages, Prime clear 
vision windows, Sunbeam electric headlight and genera- 
tor, Hancock steam-heat valves and Leslie pressure regu- 
lators. Barco flexible connections are used between the 
engine and the tender. 


The Tenders 


Long passenger train runs necessitated large tenders 
on these locomotives. They have a water capacity of 
24,000 gal. and a fuel capacity of 27 tons of coal. They 
are the first to be carried on eight-wheel trucks. The 
tanks are of the rectangular type built of Cor-Ten steel 
plates. The tender frames and the truck frames are cast 
steel and were furnished by the General Steel Castings 
Corporation. The loaded weight of the tender is 435,- 
500 Ib., an average of 27,200 Ib. per wheel. The trucks 
have rigid frames and swing bolsters and are carried on 
36-in. rolled-steel wheels, plain bearings and 612-in. by 
12-in. journals. 

The tender trucks are equipped with Unit Cylinder 
clasp brakes with four independent cylinders on each 
truck. The braking ratio is 100 per cent at 50 Ib. cylin- 
der pressure. 

The coupler at the rear end of the tender is a National 
Type E rotary passenger coupler with Miner A5XB draft 
gear and McConway & Torley yoke. Barco flexible 
steam-heat connectors are used at the rear of the tender. 
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Partial List of Materials and Equipment on the Atlantic 
Coast Line 4-8-4 Type Passenger Locomotives 


Bed castings; engine and trailer 


ATUCKB? RM EE General Steel Castings Corp., Eddystone, 
a. 
Driving wheels ................. The Baldwin Locomotive Works, Phila- 
elphia, Pa. 
Driving and trailer tires; engine- 
truck wheel tires ........... American Locomotive Co., Railway Steel 
ENS : Spring Div., New York 
Driving journal bearings ......... The Timken Roller Bearing Company, 
nton, Ohio 
Engine-truck bearings ........... American Steel Foundries, Chicago 
rings, trailer (front and rear), 
tender «oe sc ie rni eats National Bearing Metals Corp., St. 
, Louis Mo. 
Springs ..................4..... Standard. Steel Works Co., Burnham, Pa. 


. American Locomotive Čo., New York 
Franklin Railway Supply Co., Inc., New 
or! 


Lateral motion device 
Radial buffer, E-2 .... 


Mechanical lubricators Nathan Manufacturing Co., New York 


Grease lubrication .... .Alemite Div. Stewart-Warner Corp., 
x i Chicago 
Air-brake equipment ............ bu od Air Brake Co., Wilmerd- 
Pump packing 5-04 2r U s. * Metallic Packing Co., Philadel- 
i phia, Pa. 
Air gage 40.4 sb Se e rS PVeS Locomotive Equipment Division of Man- 
ning, Maxwell Moore, Inc., 
a F Bridgeport, Conn. 
Foundation brake equipment ..... American Brake Co., St. Louis, Mo. 
Train control <i sci rrr General Railway Signal Co., Rochester 


Piston rings and piston-valve rings; 
cylinder bushings and valve- 
chamber bushings of Elfur ironCramp Brass & Iron Foundries Co., 
Philadelphia, Pa. 
Piston-rod and valve-stem packing. U. S. Metallic Packing Co., Philadel- 


phia, Pa. 

Rod bushings ................... National Bearing Metals Corp, St. 

uis, o. 

Power reverse gear ............. +The Baldwin Locomotive Works, Phila- 
delphia, Pa. 

Crossheads ..................... Standard Steel Works Co., Burnham, Pa. 

Coupler, engine ................. National Malleable and Steel Casiings 
Co., Cleveland, Ohio 

Pedestal shoes .......... d deitomes National Bearing Metals Corp., St. 
Louis, Mo. 

Staybolt iron: 

Solid! (sais thieactifypRTeczt Ulster Iron Works, Dover, N. J. 

Hollow -Josph T. Ryerson & Son, Inc., Chicago 
Staybolts ....... . Flannery Bolt Co., Bridgeville Pa. 
Thermic syphons . Locomotive Firebox Co., Chica, 

Tubes and flues ..............7.. (6) Glope Steel Tubes Co., Milwaukee, 
1s. 
(6) Pittsburgh Steel Co., Pittsburgh, Pa. 
Superheater .....cc0csccccececss The Superheater Company, New York 
Superheater pipes ............... (6) Gave Steel Tubes Co., Milwaukee, 


(6) Pittsburgh Steel Co., Pittsburgh, Pa. 


The tenders, the first to be car- 

ried on eight-wheel trucks, 

have a water capacity of 24,000 

gal. and a coal capacity of 27 
tons 
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Tan ential steam dryer .......... The Superheater Company, New York 
mebebox netting ecu e s The W. S. Tyler Co., Cleveland, Ohio 


ciere ie hinges . The Okadee Company, Chicago 


Throttle valve American Throttle Co., New York 

Lagging ........ Johns-Manville Sales Corp., New York 

Firebrick.| «e esesecveso cues American Arch Co., Inc., New York 

Feedwater heater ............... Worthington Pump and Machinery Corp., 
Harrison, a 

Injectors; injector steam valve; 


Nathan Manufacturing Co., New York 
Locomotive Equipment Division of Man- 


double boiler check valves ... 
Line check valve for injector ... 


ning, axwell Moore, Inc., 
Bridgeport, Conn. 
Fuel sprinkler ............. sese Nathan Manufacturing Co., New York 
Blow-off cocks and muffllers . The Okadee Company, Chicago 
Blower valves ... . Crane Co., Chicago 
Blower fittings... Barco Manufacturing Co., Chicago 
Washout plugs ............. ees. Huron Mfg. Co., Detroit, Mich. 
Stoker «4 repose eo an ra Standard Stoker Co., Inc., New York 
Fire AO eisers ta htt a A Frankin Railway Supply Co., Inc., New 
or! 
Clear vision windows and wind- ; 
shield. ques vtr CAN C) PES. OP. The Prime Manufacturing Co., Mil- 
waukee, Wis. 
Safety valves; steam gages; back- 
pressure gages; —steam-heat 
gage; cocks and valves ...... Locomotive Equipment Division of Man- 
ning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 
Water Rate o ndo crcteccap gas ais eee Handlan, Inc., St. Louis, Mo. 
Water column; water-gage fittings. Nathan Manufacturing Co., New York 
Steam heat regulator piune aoee Nae Leslie Co., Lyndhurst, N. J 
Cylinder cocks; exhaust rain , 
i COCKS: arva entree ee macea The Prime Manufacturing Co., Mil- 
waukee, Wis. 
Sanders ....-+.ecee cece eee res Morris B. Brewster Company, Chicago 
Bell ringer ....... eret ened American Locomotive Co., ew York 
Headlights and "generators WE vun Sunbeam Electric Mfg. Co., Evansville, 
nd. 
Connections between engine and 
tender for steam, air and d : 
stoker. lines ...... eee Barco Manufacturing Co., Chicago 
Tek steel [rre Us ee ES United States Steel Subsidiaries, New 
or! 
Frames and trucks .......... General Steel Castings Corp., Eddystone, 
a. 
Wheels; springs .......-.+-- Standard Steel Works Co., Burnham, Pa. 
Boxes, journal ........ eee National Malleable and Steel Castings 
Co., Cleveland, Ohio 
Unit Cylinder clasp brakes . . American Steel Foundries, Chicago 
Brake shoes ....« 260 issar s American Brake Shoe & Foundry Co., 
New York 
Coupler ........ esee SEGUE Malleable and Steel Castings 


Co., Cleveland, Ohio 
W. H. Miner, Inc., Chicago 
-. McConway & Torley Co., Pittsburgh, Pa. 
u^ Stucki Co., Pittsburgh, Pa. 


Draft gear, ASXB 
Draft yoke ...... 
Roller side bearings .. 
Steam-heat connectors. 
tender siarane am maderensis 


Barco Manufacturing Co., Chicago 


USE 
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Many Innovations Included in 


Lightweight Welded Cars 


@ xe 50-ton steel box car and one 40-ton steel refriger- 
ator car having all-welded underframes, ends, doors and 
roofs were recently built and tested by the American Car 
and Foundry Company. The box car is of all-welded 
construction, while on the refrigerator car the final as- 
sembly is by riveting. Low alloy, high tensile, corrosion- 
resistant steel has been used to the fullest extent prac- 
ticable in both types of cars, the thickness of the plates 
and shapes being reduced to a minimum consistent with 
service and durability. In both cars here described the 
material is Cor-Ten steel. The principal proportions and 
weights of these cars, as well as manufacturers’ products 
used in their construction, are included in the tables. 

New developments incorporated in the all-welded box 
car include steel ends with extra-long corrugations, steel 
doors designed for increased rigidity, and a new design 
of underframe having an all-welded striker integral with 
drop-forged front draft lugs, also all-welded combined 
bolster center filler and rear draft lugs. New develop- 
ments in the refrigerator car, in addition to steel ends 
and striker as used on the box car, include the ice bunker, 
ice hatch, removable steel bulkhead, application of insula- 
tion, and a new method of using dry ice in combination 
with water ice. The bolster center filler in the refrigerator 
car is a special skeleton design of alloy cast steel. 


The 50-Ton Box Car 


The design of the box car duplicates the 1937 A. A. R. 
car with respect to inside dimensions, and design 
strength. However, the new car includes many changes 


All-welded underframes, ends, 
doors and roofs feature light- 
weight cars designed and built 
by the American Car and Found- 
ry Company 


in construction and it has a light weight of 37,500 Ib. 

In the design of the box car the structure is divided 
into a small number of main subassemblies, which are 
joined into a complete structure by fusion welding ; how- 
ever, the design is such that these subassemblies can be 
riveted together to form the body if desired. The main 
subassemblies are as follows: (1) Underframe; (2) sides, 
including doors; (3) ends; and (4) roof. These four 
subassemblies are assembled on jigs by both fusion and 
spot welding, so that when brought together on the as- 
sembly track only a small amount of fitting is required. 

Each subassembly in turn is made up of several smaller 
assembled units as follows: 

Units of the underframe are (a) the center sills, in- 
cluding strikers, front draft lugs, bolster center fillers, 
and rear draft lugs, (b) bolsters, (c) crossbearers, and 
(d) crossties. These units are assembled on welding 
jigs so as to insure accurate dimensions in the main suh- 
assemblies. The center-sill assembly is made up of two 
A. A. R. Z-section openhearth steel sills (Z-26), with 
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The American Car and Foundry Company welded 50-ton box car, basic features of which are used in the construction of the refrigerator car 
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Developments in the refrigerator 
car include the ice bunker, ice 
hatch, removable steel bulkhead, 
application of insulation and a 
new method of using dry ice 
in combination with water ice 


the top flanges welded together from end to end. The 
cross-sectional area of the sill is 21.3 sq. in. The striker 
and coupler carrier, including the front draft lugs, are 
made up of drop forgings and rolled sections welded 
together and to the center sills. The center-filler and 
rear-draft-lug unit is built up of low-alloy-steel H-beams 
and plates all welded together and to the center sills. 


The center filler and rear-draft-lug units of the box car are built up of 
low-alloy steel H-beams and plates all welded together and to the 
center sills - 


Each half of the rear draft lug and center-fill construc- 
tion is first completely welded to its individual sill, and 
then welded together at the time the two rolled Z-section 
sill members are welded together. 

The body center plate is a steel drop forging with 
flanges elongated so as to pass under the bottom flanges 
of the center-sill construction, as well as the body-bolster 
side member. The center plate is secured to the center 
sill and bolster construction by a continuous line of weld- 
ing along the entire length of its flanges. The body 
center plate thus forms the bottom member of the body 
bolster construction. The completed center-sill assembly 
includes separators and a few brake details. 

The bolster is made up of two 94 g-in. U-section pressed 
plates of low-alloy steel. The bottom of the U-section 
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is the bottom of the bolster. The top member or top 
cover plate is a 19-in. by 546-in. plate of low-alloy steel 
welded to the top edges of the U pressings and ex- 
tending the full width of the car between the side sills. 
The conventional bottom cover plate is omitted and in- 


Principal Proportions and Weights of the 50- Ton 
All-Welded Box Car 


Length inside, ft. and in. 4 

Length over striking castings, ft. and in. ................ sese 41- 
Truck centers, ít. and in. 3 

Width: inside; £6; and In, eidir verre 
Height inside at eaves, ft. and in. ............... 
Height from rails over running board, ft. and in. . 
Capacity, level full at eaves, cu. ft. 
Light weight, lb. 
Load limit, lb. 
Ratio of pay load to gross load, per cent 
Truck journals, in. 


stead the drop-forged center plate extends outwardly, and 
is welded to the bottom of the body bolster and bottom 
flange of the center sills. 

The bolster pressings are stiffened by braces of low- 
alloy steel above the side bearing. The side bearing is 
of high-carbon heat-treated steel riveted to a supporting 
plate welded to the bottom of the bolster. Pressed-angle 
stringer supports welded to the bolster complete the 
assembly. 

'The crossbearer assembly is also prepared in a jig 
and consists of 34g-in. low-alloy high-tensile steel chan- 
nels forming a box section. A %g-in. low-alloy high- 
tensile-steel cover plate is welded to the bottom member 
of the crossbearers and the center-sill flanges when ap- 
plied to the sill assembly. Gusset plates of 946-in. low- 
alloy high-tensile steel connect the crossbearer top mem- 
ber to the center sills. 

The crossties are %-in. low-alloy high-tensile pressed- 
channel sections forming a support for the floor stringers. 

All of these assemblies are provided with brake de- 
tails which can be conveniently welded in place before 
the units are applied to the main subassemblies. 

The underframe subassembly is completed by assem- 
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bling the above described units the floor stringers, which 
are 3-in. 5.1-lb. Z-bars, and end-sill angles all of low- 
alloy high-tensile steel. The air-brake details are also 
applied conveniently to the underframe subassembly. 


Side Construction Subassembly 


The sides are made up of 16-gage low-alloy high-ten- 
sile single-pickled sheets spot welded to the framing 
members, which consist of Y&-in. pressed Z-section posts, 
54o-in. pressed Z-section corner posts, %4g-in. pressed 
angle side sills, 3-in. by 2-in. by 346-in. rolled angle side 
plates, all of low-alloy high-tensile steel. The posts are 
fusion and spot welded to the side sill and side plates. 
The transom posts are reinforced by gusset connections 
to the side sill. The door posts are pressed shapes in- 
cluding spark strips. All of these members are assem- 
bled and the side construction completely welded in a 
jig. The doors are made up of %¢-in. openhearth-steel 
pressed stiles and bottom rail, and a 134-in. by 1%-in. 
by %¢-in. rolled angle top rail to which is welded a 
¥ g-in. corrugated low-alloy high-tensile-steel plate made 
in two pieces spot welded together. 

Creco door fixtures are used, including the ball-type 
support and standard locking device. 


Ends 


The car ends are made of low-alloy high-tensile-steel 
sheets provided ‘with special extra-long corrugations, 
which extend to the end flanges, thereby stiffening them. 
These ends are built in sections and the sections joined 
together by fusion welding, the lower half being 545 in. 
and the upper half 4% in. The flanges of the car ends 
are connected to the main body of the end on a curve 
of approximately 3 in. radius. The corrugations are 
tapered down and run clear around this curved corner; 
therefore, stiffening ribs or corrugations extend out into 
the plane of the anchorage to the side frame. The com- 
bination of the round corner with the corrugations ex- 
tending substantially around this corner gives a pleasing 
appearance to the corner of the car. 


Roof 


The roof is the turtle-back type assembled as a unit, 
having a side-plate angle of 5-in. by 3-in. by 34 ẹ-in. low- 
alloy high-tensile-steel, with the 5-in. vertical leg formed 
The roof sheets are of 18-gage low- 


to a large radius. 


The all-welded underframe used on the box and refrigerator cars 
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alloy high-tensile steel, extending from side to side and 
having a lap joint on every carline. The sheets are spot 
welded to the side-plate angle, carlines, purlines, and 
end plates. 

The carlines for this roof are of 945-in. low-alloy 
high-tensile steel spaced on 3 ft. 5 in. centers. A Z-shaped 
purline 2 in. deep and made of 16-gage low-alloy high- 
tensile steel is applied between the carlines, one on each 
side of the longitudinal center line of the car. 

The roof after being completely assembled is placed 
on the car body and fusion welded to the car sides and 
ends, but as stated before, the roof may be attached to 
car sides and ends by rivets if desired. 


Other Details of the Box Car 


The doors of this car are bottom hung and are effec- 
tively sealed. The spark strips are integral with the 
door stiles, the top and bottom rails of the door forming 
the seals. These strips are so designed that increased 
pressure in closing the door means tighter contact of 
the surfaces, since the strips are wedge-shaped. 

The stiles of the door approach a box section in 
design and are of %¢-in. steel. The bottom rail is a 
special pressed section of %g-in. steel whose vertical 
and horizontal dimensions are 8% in. and 234 in., re- 
spectively. The top rail is a rolled section of %g¢-in. 
steel. The framework of this door has the strength 
where it is required, that is, in the two stiles and the 
bottom rail. However, the door panel has special hori- 
zontal corrugations 13$-in. in depth extending through 
the height of the door. This panel is made in two pieces 
and the assembly is all welded. 

The running boards are completely assembled to low- 
alloy high-tensile-steel saddles before being placed on 
the car, after which the saddles are fusion welded to 
roof sheets over each carline and the end supports welded 
to the end plate. 

The end plate is a separate unit made of %-in. low- 
alloy high-tensile steel formed in one piece, with a large 
radius formed at the roof line. These end plates are 
butt-welded to the steel end. 

The end sill is made of an integral part of the end 
construction and consists of a 3lI4-in. by 3%-in. by 
% e-in. angle of low-alloy high-tensile steel, fusion welded 
to the steel end. 

There are two 3-in. 5.1-Ib. Z-bar floor stringer per 
car, extending from bolster to bolster, fusion welded to 
underframe cross members and to brackets welded to the 
bolster web. 

The floor support at the side sill is a one-piece 3-in. 
by 2-in. by 34g-in. low-alloy high-tensile-steel angle, 
running the full length of the side sill. It is punched for 
L4-in. floor bolts. The 2-in. leg is sheared to 1%4-in. 
and then the angle is spot welded to the side sill. 

The car is lined with 25455-in. by 31%4-in. tongue-and- 
groove fir, applied horizontally at the sides and vertically 
at the ends. Side lining is nailed to 2-in. by 2%-in. 
furrings bolted to the side posts, and the end lining is 
nailed to 3-in. by 3-in. furrings applied in the corruga- 
tions of steel ends. "These furrings are held in place 
by %-in. bolts attached to clips, fusion welded to the 
steel end. 

The ceiling is of %4-in. plywood applied crosswise of 
car in one piece from side to side, spliced at each carline. 
The joint between plywood sections is covered by 18- 
gage low-alloy high-tensile-steel strips which are attached 
to the carlines by self-tapping screws. 

The floor is of l34-in. tongue-and-groove fir laid 
transversely and secured to floor stringers and floor sup- 
port on the side sill by ™%-in. watertight bolts. 

The 5%-in. by 10-in. trucks for this 50-ton box car 
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have a 5 ft. 6 in. wheelbase and cast-steel double-truss 
spring-plankless side frames of the integral-box type, 
furnished by the American Steel Foundries. This com- 
pany also furnished the cast-steel truck bolsters to which 
are riveted Stucki roller-type side bearings. The founda- 
tion brake rigging includes A. A. R. No. 15 A. S. F. 
brake beams and Schaefer forged bottom connections 
and truck levers. The trucks are equipped with Alco 
top and bottom steel spring plates; Alco A. A. R., 1936, 
Class D-2 springs and Cardwell-Westinghouse friction- 
type spring snubbers. 


The 40-Ton Refrigerator Car 


The steel shell of the refrigerator car is built on the 
principle of welding subassemblies on jigs, as was 
described for the box car; however, these subassemblies 
of the refrigerator car, that is, the underframe, sides, 
ends and the roof, are assembled by riveting. It is under- 
stood, however, that assembly of both the box car and 
the refrigerator car can be completed by welding or 
riveting the subassemblies, as desired by the customer. 

In general the underframe follows the design used in 
the box car just described, with the exception that, in 


Buckeye combined rear draft lug and center filler castings are used in 
the center sill of the refrigerator car 


the refrigerator car, the combined bolster center filler 
and rear draft lugs are the Buckeye skeleton type of 
alloy cast steel instead of being built-up of H-beams 
and plates as described for the box car. As in the box 
car, the bolsters, crossbearers and crossties are pressed 


*. [Principal Proportions and Weights of the 40-Ton 
Alloy-Steel Refrigerator Car 


Length over corrugations on steel ends, ft. and in, ........ 41- 2% 
Length inside of lining, ft. and in. ...................... 39-10% 
Length between bulkheads, ft. and in. .............0.0005 33- 2% 
Width inside of lining, ft. and in. .................. sess 8. 3 
Height top of floor covering to ceiling, ft. and in. ......... 7- 9 
Height top of floor rack to ceiling, ft. and in. ............. 7- 3 


Available cubic capacity between ice bunkers: 

Above floor racks, cu. f 

Total, cu. ft. 
Capacity of both ice bunkers, lb. .... 
Length over end sills, ft. and in. ..... 
Length over striking castings, ft. and in. 
Width over side sills, ft. and in. - 
Width over side sheathing, ft. and in. ................... 9- 54 


Width over eaves, ft. and in. ..............eseeeees 9. 4% 
Width, extreme over side ladders, ft. and in. 9- 8% 
Distance from center to center of trucks, ft. and in. ..... 30- 8% 
Height from top of rail to center line couplers, ft. and in. 2-1014 
Height of side door opening, ft and in. ................ 7- 4⁄4 
Width of side door opening, ft. and in. ................. 4 

Height from top of rail to eaves, ft. and in. ............. 12- 4!/16 
Height from top of rail to top of running boards, ft. and in. 13 

Lightweight of car complete with trucks, lb. ............ 44,200 

Truek journals, id; Leaves veo qta oko oed rv REer perl reeks 5x9 


and rolled low-alloy high-tensile-steel sections of all- 
welded construction. The side construction of the re- 
frigerator cars is also the same as that described for 
the box cars with the exception that 4-in. by 3-in. by 
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Dry-ice container in the ice bunker 


y-in. rolled angle side sills are used. The doors of the 
refrigerator car are made up of %-in. pressed-angle 
stiles and rails to which are welded 16-gage door sheets ; 
Miner lightweight door fixtures are used. 

The ends of the refrigerator car are of the builders’ 
corrugated type developed for the box car. The sides of 
the car ends are flanged to a 3-in. radius and are riveted 
to the ends of the steel side sheathing. 

The roof of the refrigerator car is of the same turtle- 
back design and construction described for the box car, 
with the exception that the carlines are spaced on 3 ft. 
4 in., instead of 3 ft. 5 in. centers. The running boards 
are of the same design used on the box car. 

The refrigerator car is equipped with Barber Stabilized 
trucks, Type S-2, with cast-steel double-truss spring- 
plankless side frames of the integral-box type, furnished 
by the Buckeye Steel Castings Co. This company also 
furnished the cast-steel truck bolsters to which are riveted 
Stucki roller-type side bearings. The only modification 
in the side frames for these Barber Stabilized trucks is 
a recess of 3$-in. in the columns to permit the applica- 
tion of 3% in. spring-steel wear plates, after the applica- 
tion of which the side frame conforms to A. A. R. inter- 
change requirements. The ends of the bolsters are 
changed to provide pockets for the Barber friction cast- 
ings. Increased spring capacity is provided by this 
stabilizer because of frictional build-up between the fric- 
tion castings and wear plate, which also prevents springs 
going solid. The trucks are also equipped with top and 
bottom steel spring plates and A. A. R., 1936, Class C-2 
outside coil springs furnished by Alco. The foundation 
brake rigging includes A. A. R. No. 15 Creco brake 
beams and Schaefer forged bottom connections and 
truck levers. 


Refrigerator-Car Insulation 


The bottom course of insulation applied on the 5$-in. 
blind floor is a 2-in. blanket of Fiberglas faced with 
muslin, and covers the full width and length of the car 
in one piece. The top course of insulation is in panel 
form of 2-in. Fiberglas covered on both sides with 
Sisalkraft paper and fits snugly between the floor nailers. 

In this car one side and end is insulated with Johns- 
Manville Stonefelt and the other side and end with Fiber- 
glas furnished by Gustin-Bacon. The sides and ends 
are insulated with two courses of 2-in. Stonefelt or 
Fiberglas applied in panel form. Panels are made up 
of a Celotex backing to which the Stonefelt or Fiber- 
glas is cemented ; this construction enables repairs to be 
made to the steel sides in case of necessity without 
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removing the side lining. By applying the lining ver- 
tically, the boards at the damaged panel need only be 
removed. 

The roof insulation consists of an upper course of 
2-in. Stonefelt in blanket form and a lower course of 
214 in. in panel form. This is made up of Johns- 
Manville Stonefelt and Celotex. 

The insulation for the side door consists of two 
courses of 2-in. Fiberglas muslin covered in panel form. 


Partial List of Materials and Equipment on the a.c. f. 
50-Ton Box and 4)- Ton Refrigerator Cars 


Box Cans 
Underframe and superstructure : 
steel, :Cor-Ten. 4... srt Carnegie-Illinois Steel Company, Pitts- 
burgh, Pa. 
Side frames; truck bolsters ..... American Steel Foundries, Chicago 
Bottom connections; truck levers.. Schaefer Equipment Company, Pitts- 
burgh, Pa. 
Side bearings .................. A. Stucki Co., Pittsburgh, Pa. 
Hand brakes; wheels .......... . American Car and Foundry Company, 
New York 
Springs; spring plates; journal-box 
ads: A EELE T OON S ies American Locomotive Co., Railway 
Steel Spring Div., New York 
Axles 2522: 9 ERG E EENS Carnegie-Illinois Steel Corp., Pitts- 
burgh; a. 
Journal bearings ................ National Bearing Metal Corp. St. 
uis, Mo. 
Couplers; coupler yokes ......... Buckeye Steel Castings Company, 
Columbus, Ohio 
Uncoupling device ............. Union Metal Products Company, Chi- 
cago 
Draft gear; spring snubbers ..... Cardwell Westinghouse Company, Chi- 
cago 
Ait brakes. (ninpreLà t» Westinghouse Air Brake Co., Wil. 
merding, Pa. 
Brake’ shoes | ves e eon Ux American Brake Shoe & Foundry Co., 
New York 
Brake beam 00er IA American Steel Foundries, Chicago 
Side door fixtures ............... Chicago Railway Equipment Co., Chi- 
cago 
Defect card holder .............. MacLean-Fogg Lock Nut Co., Chicago 


REFRIGERATOR CAR 
Underframe and superstructure 


steel, Cor/Ten 4... ise uiv Carnegie-Illinois Steel Company, Pitts- 
burgh, Pa. 
Side frames; truck bolsters ..... Bucke e Steel Castings Company, 
Columbus, Ohio 
Hand brakes; wheels ............ American Car and Foundry Company, 
New York 
AXIER Vedi eus edaza salia et aan Carnegie-Illinois Steel Corp., Pitts- 
i s : burgh, Pa. 
Springs; spring plates; journal-box 
Nl evene see rire ron ym ere ecco American Locomotive Co., Railway 
A Steel Spring Div., New York 
Journal bearings ............... National Bearing Metal Corp., St. 
Louis, Mo. 
Couplers: '.cocesesmes hr I meras Gould Coupler Corp., Depew, N. Y. 
Coupler yokes ................. Buckeye Steel 'astings Company, 
L : Columbus, Ohio 
Uncoupling device .............. Union Metal Products Co., Chicago 
Draft gear ....... eese senes W. H. Miner, Inc., Chicago 
Bottom connections; truck levers; 
wear plates ................ Schaefer Equipment Company, Pitts- 
po burgh, Pa. 
Stabilizers 4.5220. oi sdioeas awe Standard Car Truck Co., Chicago 


Center filler and rear draft lug.. Buckeye Steel Castings Company, 
Columbus, Ohio 


Air braken 22. Sided siceksecexade New York Air Brake Co., New York 
Brake beams .....5..:22. 9: 08-406 Chicago Railway Equipment Co., Chi- 
cago 
Brake shoes ................... American Brake Shoe & Foundry Co., 
4 2 New York 
Side bearings cues tra gacssse A. Stucki Co., Pittsburgh, Pa. 
Door fixtures ............. LL... W. H. Miner, Inc., Chicago 
Side-door threshold; waterproof 
floor Tn Johns-Manville Sales Corp., New York 
Door packing .................. American Car and Foundry Company, 
New York 
Insulation: 
Stonefelt 2... eo oska Johns-Manville Sales Corp., New York 
Fiberglas- E uceea e nere ers Gustin-Bacon Mfg. Co., Kansas City, 
o. 
Board panels ........... REI Celotex Corporation, Chicago 
Hatch: covers iesicwiccisacvseus Alan Wood Steel Co., Conshohocken, 
a. 
Bunker wire (Consolidated Expand- 
ed. Metall Co:). sleeve ose Wheeling Steel Corp., Wheeling, W. Va. 
Defect card holders ............. MacLean-Fogg Lock Nut Co., Chicago 


The hatch plug is insulated with two courses of 2-in. 
Stonefelt. 

The inside lining consists of 2545-in. by 314-in. tongue- 
and-groove fir applied vertically on sides and ends. The 
side lining is nailed to 15$-in. by 2%4-in. yellow-pine 
horizontal furrings bolted to side posts; the end lining 
is nailed to 15$-in. by 217-in. yellow-pine horizontal fur- 
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Welded turtle-back roof inverted to show structural details 


rings bolted to clips, fusion welded to the steel car end. 

The ceiling is formed of ?555-in. by 314-in. tongue 
and-grooved fir applied transversely of the car and nailed 
to 236-in. by 212-in. yellow-pine roof purlines bolted to 
clips, fusion welded to the roof carlines. 

The floor consists of 1%-in. by 54 ¢-in. tongue-and- 
groove fir laid transversely and spiked to the floor nail- 
ers. Over this floor is applied Johns-Manville mem- 
brane flooring. 


The Ice Bunkers 


The ice bunkers, of builder’s design, have floor pans 
which are continuations of the Johns-Manville membrane 
floor. Perfection drains of galvanized steel, and OCF 


The refrigerator car interior 


well traps of galvanized pressed steel are used. The 
ice-grate support is built-up of pressed low-alloy high- 
tensile-steel sections fusion welded together to form à 
single unit. The ice-grate support is carried on shelves 
at the side of the car, which are a part of the car fram- 
ing. There are three ice-grate sections in each bunker, 
which sections are built-up of %-in. inverted-V pressed 
grate bars fusion welded to %g¢-in. grate-bar ties. These 
sections are bolted to the supports and are removable. 

The bulkhead unit is made up in three sections—two 
side and one center section—each completely finished be- 

(Continued on page 475.) 
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The Evolution ef 


The Locomotive in France 


AT seems eminently proper to say that Mr. Chapelon’s 
“La Locomotive à Vapeur" (The Steam Locomotive ) 
is a monumental work. Its size alone, 900 pages, 9 in. 
by 11 in, weight 10 Ib. avoirdupois, would justify the 
adjective. In addition, the text is a very valuable con- 
tribution to our organized knowledge of the locomotive. 
The chapters describing recent improvements in the 
Paris-Orleans-Midi locomotives and the thermodynamic 
foundation tor these changes should be required reading 
for every American locomotive designer. As assistant 
chief engineer of design of equipment of the Paris- 
Orleans- Midi Railway, Mr. Chapelon has taken an active 
part in the design of many of the remarkable locomotives 
he describes. and provides full documentation for the 
theories on which the designs are based. 

'The book is essentially an account of the development 
of the steam locomotive in the last thirty vears. The 
various types which have been used in Europe and 
America are described and illustrated and general dimen- 
sions are given. Other chapters deal at considerable 
length with the basic thermodynamic conditions which 
control the operation of the steam locomotive. In the 
present writer's opinion this is the most valuable part 
of the book. Details of construction receive very little 
attention, and except for the descriptions and dimen- 
sions of the various tvpes, Mr. Chapelon is concerned 
with the physiology of the locomotive rather than with 
its anatomy. 

To show the scope of the book, the titles of the nine 
sections of the book are quoted. The mmber of pages 
given for each section will serve to indicate the emphasis 
the author places on each phase of his subject: 


Pages 

To Introduction: $iostii reme hee el E he ease ys 10 

II Recent Evolution of the Steam Locomotive ...... 290 
HI Thermal and Thermodynamic Studies of the Steam 

Locomotive. 2:553 olde iR Pec Viteto Dea tet dis 435 

IV Dynamics of the Steam Locomotive ............. 40 

V Power and Tractive Force of the Steam Locomotive 45 

VI Testing the Steam Locomotive ..............0005 30 

VII Operation of Steam Locomotives .............005 15 

VIII. The Design of Steam Locomotives .............. 30 
IX Conclusion (Results at Present and Possibilities of 
the Future): odo See we Yo E ERES 


In the introduction the evolution of the locomotive in 
France is sketched briefly with photographs to scale 
showing the progress from Marc Seguin's 4.5-ton 
25-hp. locomotive of 1828 to the Paris-Orleans 103-ton 
Pacific type of 3.700 hp. in 1934. Mr. Chapelon points 
out that the important thing is not the growth in size, 
but the growth in power per unit of weight. "This is, 
of course, due to perfection of details giving greater 
efficiency in steam production and consumption. In 
French practice an increase is noted from 21 hp. per ton 
in 1900 to 23 hp. per ton in 1910 and 25.4 hp. per ton 
in 1931. At this point a great further step was made. 
The Paris-Orleans after thorough scientific study of the 
problem undertook the rejuvenation of their four- 
cylinder Pacific type locomotive. Ly increasing the 
superheat, applying an improved exhaust nozzle and 
front end. and by doubling the cross-sectional area of 

* Published by J. B. Bailliere et Fils, 19, Rue Hautefeuille, Paris, 6e, 
France. Price. 125 francs. 


tMr. Chapelon is assistant chief engineer of design of equipment of 
the Paris-Orleans- Midi Railway. 
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By Lawford H. Fry 


A review of La Locomotive á 
Vapeur* by André Chapelont. 
This book contains 914. pages 
and 14 folding plates 


the steam passages in the low pressure cylinders, the 
indicated cvlinder horsepower was increased from 2,200 
to 3,700, this 50 per cent increase being obtained with 
less than 11 tons increase in weight. The horsepower 
per ton was increased from 23 to 37, a truly remarkable 
jump. 

Mr. Chapelon took an active part in the development 
work of these P-O-M locomotives, and a large and im- 
portant part of the present book is devoted to describing 
the principles and designs which produced such phenom- 
enal efficiency. As to the guiding idea, we quote in 
slightly abbreviated form Mr. Chapelon's words: 

What are the deep causes of progress? Real progress requires . 
more than a mere increase in size. Improvement is indissolubly 
tied to efficiency. The second law of thermodynamics is of the 
first importance in that science. In developing it, Carnot was 
not interested in producing the most powerful heat engine. He 
aimed at producing the most efficient no matter how small the 
pst can only be made on a basis of exact knowledge, 
knowledge which can only be acquired by untiring experiment. 
In the present case it is easy to show that all the decisive prog- 
ress has resulted from methodical tests which have been made 
with the locomotives. That eminent scientist, Henry Le Chatelier, 
pointed out recently that many working in the hard school of 
realities become discouraged, lose faith in Science, and turn 
toward some easy solution, forget how real progress is impeded 
by acceptance of an easy empirical solution of their problem. In 
the ancient profession of railroad engineering there is, perhaps, 
too great a tendency to follow tradition and to be skeptical of 
science, thus neglecting opportunities for rejuvenation. All should 
join in a crusade for Science, as this alone will develop the spirit 
and forge the tools necessary for effective and rapid progress. 

Mr. Chapelon speaks warmly and in a good cause. 
We in America may well consider his views seriously. 
The steam locomotive cannot develop if we attempt to 
force new designs into the frame of the old ratios. 

'The second section is largely given over to pictures 
or diagrams of recent locomotives of all countries and 
of all types. Two hundred and twenty-five locomotives 
built in England, Europe, and America are shown and 
principal dimensions are given. This section is inter- 
esting as showing the diversity of opinions or tastes 
which guide locomotive designers. It is worth noting 
that in presenting boiler dimensions only boiler pressure 
and grate area are given. Mr. Chapelon points out that 
the power of a locomotive depends in the first place on 
the rate at which heat can be produced in the firebox, 
and that for a given fuel and a given thickness of fire 
this rate of heat production is proportional to the grate 
area. This is true enough, and for locomotives all burn- 
ing the same coal the grate area measures the boiler 
capacity better than the area of heating suríace does. 
However, the locomotives compared range from the 
english engines burning first class full coking steam 
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coal to western American engines burning a friable semi- 
lignite, and under such conditions the grate area alone 
does not give a true measure of the boiler capacity. 


Principles Underlying Recent Evolution 


In discussing the principles which underlie the evolu- 
tion of the steam locomotive in the last thirty years, Mr. 
Chapelon notes the following tendencies : 


BorLer PRESSURE 


In 1907 compound locomotives were working with 225 
Ib. per sq. in., while superheater locomotives were, 
through imperfect understanding of the thermodynamics 
of the situation, using only 170 to 200 Ib. per sq. in. 
Gradually these pressures have increased. In Germany 
pressures of 285 lb. per sq. in. are now used for single 
expansions and of 355 Ib. per sq. in. for compounds. 
In France a pressure of 285 Ib. per sq. in. is commonly 
used. In America pressures have been increased some- 
what more slowly, but have risen to 250 and, in many 
recent cases, 300 Ib. per sq. in. Mr. Chapelon warns, 
however, that the use of a high boiler pressure calls for 
a number of precautions that do not seem to have re- 
ceived sufficient attention. With such pressures the 
effect of the cylinder walls and leakage may easily take 
such proportions as to wipe out any gain. 

To realize the efficiency made available by high steam 
pressure, it is essential to use a very high superheat and 
possibly reheating. At the same time a high degree of 
expansion must be used, with compounding or triple or 
even quadruple expansion cylinders. Steam jacketing 
of the cylinders may also be desirable. 


SUPERHEAT 


Thirty years ago the merits of superheat were still 
under discussion, with strikingly successful results being 
reported from Germany. Superheating is now general 
practice, but the increase in steam temperature has not 
been continuous. The early German locomotives with 
short tubes worked ordinarily with temperatures of about 
600 deg. F. rising occasionally to 675 deg. F. As the 
Pacific and Mikado types with their longer tubes were 
introduced, steam temperatures dropped. The conse- 
quent loss of efficiency led to study of the situation. 
Dimensions were improved and various novel designs of 
superheaters were tried. At present a minimum steam 
temperature of 700 deg. F. is aimed at and in some cases 
temperatures of 750 deg. F. or even 800 deg. F. are 
desired. The last figure is that for the German State 
compound with 355 Ib. per sq. in. boiler pressure. Mr. 
‘Chapelon expresses the opinion that extremely high 
steam temperatures present no difficulty so far as the 
boiler is concerned, but require special cylinder lubri- 
cants and special cast iron for cylinders and piston rings. 
Looking to the future he concludes that for a pressure 
of 285 lb. per sq. in. a temperature of 750 deg. F. is 
insufficient. Several railroads are experimenting with 
reheating of the steam between the high and low pres- 
sure compound cylinders. 


CoMPOUNDING 


The expansion of the steam is discussed at consider- 
able length. It is pointed out that in America single 
expansion cylinders are used exclusively, but that in 
Furope compounding is coming back into favor, partic- 
ularly in France where it was widely used twenty years 
ago. 

Mr. Chapelon is a strong advocate of compounding, 
because of the greater efficiency. Quoting the results 
obtained with the rebuilt Paris-Orleans engine for ex- 
press service, he shows that the highest speeds can be 
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reached provided that the steam passages for the low- 
pressure cylinders are given sufficient cross-sectional 
area. 


STEAM DISTRIBUTION 


Valve motions are discussed briefly, Mr. Chapelon 
being of the opinion that almost any system will give 
good results if the piston rings and valve bushings are 
in good condition. He feels that the effect that can be 
produced by changing the valve motion to vary the valve 
events is purely secondary. Cylinder efficiency depends 
essentially on ample cross-sectional area being provided 
in the exhaust passages in the cylinders. 

A similar line of reasoning is applied to poppet valves. 
Their advantage does not lie in a more rapid opening or 
closing of the ports. As advantages can be claimed: (1) 
Elimination of the necessity for lubricating the steam 
distributors at high steam temperatures; (2) Poppet 
valves provide ample steam passages with low inertia 
effects. In the Paris-Orleans four-cylinder compound 
with low-pressure cylinders 25.5 in. in diameter with 
very large steam passages, the moving parts of the 
poppet valves weigh only about 10 Ib. and have a lift 
of only 1-% in. The reduction in inertia forces in 
comparison with a piston valve is obvious. 


Recent Improvements in French Locomotives 


Following very brief notice of boilers, superheaters. 
and running gear the Section on the recent evolution of 
the steam locomotive gives a somewhat detailed account 
of the improvements in exhaust, superheat, and steam 
passages which were applied to the rebuilt Paris-Orleans 
locomotives. This chapter and the Section on Thermo- 
dynamics which presents the theory justifying the 
changes in the rebuilt engine provide the real meat of 
the book. They tell a story which is of sufficient im- 
portance to claim a separate chapter of this review. The 
claim that the indicated horsepower was increased from 
2.200 to 3,700 with an increase in weight of only 11 tons 
is startling, but it is so documented with test data as to 
be entirely convincing. Details are reserved for com- 
ment in a later issue. 


Dynamics of the Steam Locomotive 


The chapter on the Dynamics of the locomotive pro- 
vides an interesting survey of the subject. A point ot 
interest is the statement, attributed to Mr. Loewy of the 
Southwestern Railway of Russia, in 1893, that in a two- 
cylinder locomotive the forces set up in the frames by the 
cylinder thrust are not the same on both sides. Mr. 
Chapelon gives an example showing that with 8tin. 
cylinder centers and 42-in. frame centers the frame 
stresses on the side of the leading crank are about 15 
per cent greater than the stresses in the frame on the 
other side. 

In discussing counterbalancing of locomotives, tht 
statement is made that longitudinal balance is com- 
paratively unimportant. In support the experience oí 
the German State Railways is quoted. Recently, m 
order to reduce dynamic augment the balance provided 
for the reciprocating parts was greatly reduced. As 4 
result the riding of the locomotive was improved. 

The external dynamics of the locomotive are dealt 
with, trackage on tangent and curves being discussed. 
In the chapter on Power and Useful Tractive Force, train 
and locomotive resistance are discussed and some 9 
the many resistance formulae are quoted. As a result 
of many experiments on the road and on the testing 
plant, it is concluded that in spite of its machinery, 4 
locomotive running light with throttle open has a rolling 
resistance not noticeably greater than that of a similar 
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weight of train, and that this resistance is practically 
unaffected by the number of axles which are coupled. 

To provide information as to the loads that a loco- 
motive can handle, attention is given to the limitations on 
locomotive power that are set by adhesion and by boiler 
capacity. lt is pointed out that for high-speed service 
it is of the greatest importance to have a high value for 
the ratio of cylinder horsepower to total weight. 

The Sections on the Testing and the Operation of 
Steam Locomotives are of interest without any very deep 
study of the subjects. 


Thirty-two Horsepower per Ton of Locomotive 


The final Section on Design presents designs for 
several types of locomotives in which the experimental 
data and the theories developed have been used to pro- 
duce locomotives of maximum power and of the highest 
efficiency. Two of the most interesting types are a 
4-6-4 to handle 870 tons at 100 miles per hour and a 
2-10-4 to handle 4,900 tons at 68 miles per hour. Both 
engines have the same boiler and are designed to develop 
6.000 hp. in the cylinders with a grate area of 75 sq. ft.” 
and total engine weights of 350,000 and 357,000 lb. in 
working order. These figures represent 80 i. hp. per 
square foot of grate and 32 hp. per ton of locomotive 
and are 20 to 25 per cent better than current American 
practice. They might be considered excessively opti- 
mistic if they were not supported by detailed information 
as to results being obtained today on the French rail- 
roads. Starting ten years ago with efficiencies com- 
parable with those of present day American practice, 
the French are shown by Mr. Chapelon to have studied 
the subject very closely and then to have obtained in 
practice the increased efficiency which theory showed to 
be possible. Important features of design contributing 
to high efficiency are: ample steam passages from boiler 
to exhaust; double stack with special exhaust providing 
high draft with low back pressure; and super-heater 
giving high steam temperatures with low pressure drop. 
Improvement of design along these lines seems to be 
possible for America, and Mr. Chapelon's work may be 
found to have an important message for American loco- 
motive engineers. 

It is hoped to present in an early issue a more detailed 
review of tlie theory and practice which have been fol- 
lowed in the recent development of the French locomo- 
tives, will be presented in an early issue. 


Lightweight 
Welded Cars 


(Continued from page 472) 


fore placing in the car. The bulkhead header brace is 
composed of pressed alloy-steel sections fusion welded 
together—all metal parts are galvanized, while the sides. 
end walls, and the back of the wood bulkhead are coated 
with car cement and treated with asphalt-treated felt. 
The removable wood bulkhead is built-up on a single 
unit of 1V$-in. by 51%-in. tongue-and-groove fir, framed 
together with galvanized pressed channels at the sides. 
The end and sides of the icebox are faced with Steelcrete 
114-in. Cop-R-Loy bunker mesh. A 4-in. by 4-in. mesh 
of 0.035-in. diameter galvanized wire screen is provided 
at the top opening of the bulkhead. 


Other Features of the Refrigerator Car 


There is one dry-ice container in each bunker at diag- 
onally opposite corners of the car. Each container, of the 
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builder’s design, has a capacity of 300 1b., and is so 
designed that CO» gas can be exhausted either into the 
car or the atmosphere, depending on the character oí 
the lading. 

One of the illustrations shows the general arrange- 
ment of the container and piping. The container proper 
consists of an outer cylindrical galvanized steel shell with 
gas-tight removable charging cover equipped with suit- 
able gasket. An inner shell of square cross-section is 
placed inside of the outer shell. This square shell is 
closed at the bottom and open at the top. The dry-ice 
blocks (a maximum of six 50-lb. blocks) are placed in 
this inner shell. 

The CO, gas resulting from the sublimation of the dry 
ice flows over the open top of the inner shell and fills 
the space between the outer and the inner shells, thereby 
helping to insulate the dry ice by means of its own gas. 
As the gas pressure within the container builds up to 
slightly less than 1 Ib. per sq. in., the check valve in the 
exhaust pipe lifts and allows the gas to exhaust either into 
the car proper or to the outside air, depending on the 
setting of the three-way cock in the exhaust pipe. 

The container can be applied to old as well as to new 
cars as it is inserted through the hatch and rests on 
the ice grate. In the combination of dry ice and water 
ice in ice bunkers as developed by the American Car and 
Foundry Company, tests show a lower uniform tempera- 
ture to be obtained with less consumption of water ice 
so that the cost of both dry ice and water ice is lower 
than the cost of water ice alone as used in a conventional 
ice bunker. The tests, of course, were conducted under 
the same condition. The use of this device is optional 
with the purchaser of the car. 

The floor rack, of 134-in. by 47$-in. fir rails and 114- 
in. by 4-in. yellow-pine slats, is held in place by hinges 
which permit raising the rack when cleaning the car. 
Exposed metal parts are galvanized. 

The car is equipped with double-swinging doors which 
provide a 4-ft. opening. Miner door fixtures and La- 
Flare packing are used. The doors are also fitted with 
striking plates and hooks for holding the door open, 
and with Johns-Manville threshold plates. 

The hatch plate and cover, which is of builder's de- 
sign, has a flexible connection between the cover and the 
plug, providing sufficient leverage to break the ice seal 
around the plug. One ice hatch is located at each corner 
of the car. The hatch cover is of Super Diamond plate, 
flanged on all sides. The cover and plug can be set 
in the ventilating position by means of a ventilating bar. 


Improved 
Barber Truek 


'The original Barber stabilized truck, described in the 
Railway Mechanical Engineer for March, 1934, and 
known as the Type S-1, was designed by the Standard 
Car Truck Company, Chicago, to promote easy riding 
and overcome costly harmonic spring action. This de- 
sign required a special type of side frame but used the 
standard design of truck bolsters which were provided 
with roller pockets when Barber lateral-motion device 
was desired ands several thousand cars using this truck 
are now in service. 

Subsequently, a new design of stabilized truck, known 
as the Type S-2, was developed and while it did not 
permit the use of a lateral-motion device, it did enable 
the use of standard A.A.R. or double-truss types of 
side frame and with only a slight change in the ends of 
the truck bolsters. With this improved design, shown 
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in the schematic drawing, the only modification in the 
side frame is a recess of 3$ in. in the columns to permit 
the application of 3$-in. spring steel wear plates and 
after these wear plates are applied, the side frame con- 
forms strictly to A.A.R. standards. 

The slight change necessary in the ends of the bol- 
sters is to provide pockets to receive the íriction cast- 
ings. These castings are of special alloy friction iron 
and each has an area of 36 sq. in., giving a combined area 
of 72 sq. in. per frame of contact with the column wear 


Improved Barber Type S-2 sta- 

bilized truck which is designed 

to cushion vertical shocks in 
proportion to the load 


plates. This results in an extremely low pressure per 
square inch and provides the means of breaking up the 
truck spring oscillations by the control of the bouncing 
action. It also means an easy riding car, thereby reduc- 
ing damage claims to a minimum and reduces car mainte- 
nance expense. Increased spring capacity is also provided 
when most needed because of the frictional build-up 
between the friction casting and wear plate, therefore, 
the springs do not go solid and cause spring breakage. 

One of the outstanding features of this truck is the 


Special side 
springs 


Schematic arrangement of parts for Barber stabilized truck 
elimination of the customary wear on bolsters and side- 
frame columns and because of its unique construction it 
eliminates all looseness between these members. 

This truck also provides for the use of standard 
A.A.R. truck coil springs but saves the furnishing of 
eight inner coils; the manufacturer supplies eight springs 
of slightly higher capacity than standard inner coils and 


476 


each of these springs supports a friction casting. These 
springs are slightly longer than the truck springs but 
made with the same solid height and, due to this extra 
length, there is said always to be sufficient compression 
to retain the friction block in tight contact with the bol- 
ster and column wear plate. This extra length of side 
springs also provides a means for taking up automati- 
cally, any slight wear that may develop on friction cast- 
ings due to years of service. With this truck it may 
also be said that only four spring plates per car are 


required and these can be either the universal or plain 
non-patented type, manufactured by either the railroad or 
the car builder. 

Still another outstanding advantage claimed for this 
truck is the graduated pressure exerted between the 
friction block and wear plate, dependent upon the load 


in the car. Purdue tests show that, with an empty car 
or, in other words, with only the weight of the car 
body, the pressure between the friction block and wear 
plate is approximately 20 Ib. per sq. in., which increases 
in proportion to the load. The maximum pressure under 
a fully loaded car amounts to 65 Ib. per sq. in. of fric- 
tional area. This design tends to provide for easy or 
smooth riding, regardless of the amount of load in the 
car. 


Car Men Mark 50rH ANNIVERSARY.—The Brotherhood Rail- 
way Carmen of America this month is commemorating the 50th 
anniversary of the organization of its predecessor union, the 
Brotherhood of Railway Car Repairers of North America, at 
Cedar Rapids, Iowa, October 28, 1888. According to the current 
issue of the "Railway Carmen's Journal" seven car repairers 
met'in an unused combination baggage and smoking car of the 
Burlington, Cedar Rapids & Northern (Chicago, Rock Island & 
Pacific) on that date and formed the first lodge. The present 
organization was formed in September, 1890, by the union of the 
original organization and the Carmen’s Mutual Aid Association. 
Highlights of the preamble and declaration of members of the 
union which were adopted at the first convention at Topeka. 
Kansas, included the following aims of the brotherhood; “first, 
to exalt the character and increase the efficiency of carmen, to 
bring greater proficiency into their department by a mutual inter- 
change of ideas and a discussion of the best and most economical 
methods of performing labor; second, to benefit our employers 
by raising the standard of our craft; third, to establish mutual 
confidence and create and maintain harmonious relations between 
employer and employee; fourth, to care for our dear ones in 
distress or when disabled or removed by accident or unavoidable 
adversity.” 
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EDITORIALS 


One Effect 
Of Seniority 


In these days of reduced forces and short working 
hours supervisors are faced with many problems in 
their ‘struggle to keep up with the minimum demands 
that must be satisfied if rolling stock is to continue to 
operate safely. One of the annoying conditions with 
which they must deal is the constant shifting of men 
as forces are expanded or reduced. No sooner have 
men become familiar with the duties of their assign- 
ments than they are “bumped” or laid off. 

Not only is this annoying; it is a wasteful and, in 
some respects, hazardous. Let it be admitted that most 
of the mechanics, particularly those in the enginehouse, 
have had an all-around training. Nevertheless, when 
assigned to trouble shooting on some particular parts of 
the locomotive and its appurtenances, time, coaching 
and study are required before an expert degree of pro- 
ficiency can be developed. Where this proficiency is 
lacking work reports may be repeated many times be- 
fore the real seat of the trouble is located. 

Thus is caused an unfortunate waste of effort at 
the very time when man-power resources are already 
inadequate. Another unfortunate aspect is the bearing 
such a condition may have on the development of disas- 
trous locomotive failures, such as the crown-shect 
failures referred to in these columns last month. 


Continuous 
Training 


“We have only recently begun to .. . realize that the 
real task of education is not to bring children to the 
last grade of the common school, or even to carry them 
through high school. We have come to learn that 
even the enormous expansion of the number of our 
children who will actually obtain the benefits of uni- 
versity education is not enough. The real educational 
problem is to provide that the whole of our people 
shall throughout their lives be able to carry on the edu- 
cation which is automatically lifelong, with the assist- 
ance of skilled teachers and proper facilities.” Thus 
spoke Sir Edward Beatty, chairman and president of 
the Canadian Pacific Railway, at the Triennial Interna- 
tional Transportation Conference of the Y. M. C. A. of 
North America, recently held in Toronto. 

The remarkable growth of the adult education move- 
ment in recent years is probably due to two factors. In 
the first place, shorter working hours have made it 
possible for more and more adults to attend the evening 
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classes and to profit from them either in broader cul- 
ture or greater skill in their occupations. Of still 
greater importance, however, is the fact that the intro- 
duction and development of new products, new ma- 
terials and new methods of fabrication, has called for 
better training and more expert knowledge on the part 
of the supervisors and workers in all industries. Labor- 
saving machinery in accounting and office work, for 
instance, has in many cases replaced slow and tedious 
processes; at the same time it has required a different 
sort of training and ability to handle these new devices. 

The railroads in this country have never recognized 
the importance of the continuous education and train- 
ing of their employees to the same extent as have the 
railroads abroad. Even the training of shop appren- 
tices, except on a very few roads, has been a more or 
less haphazard process and little if any systematic at- 
tention has been given to the training of the workers 
after they have become journeymen. Is this not a 
serious mistake, and ought not special attention be given 
to Sir Edward Beatty's challenge by the heads of all 
the departments of our railroads, and particularly by 
the mechanical department ? 

The past few years, in spite of the depression, will 
stand out in the history of the railroad mechanical de- 
partment because of the introduction of new materials, 
of new designs of equipment, and of improved machin- 
ery and equipment available for maintenance and repair 
processes. How much attention is given to training the 
supervisors and the workers in the use and operation 
of these new products and machines, which in many in- 
stances differ radically from those which they are super- 
seding—and we are only just at the beginning of a far 
more widespread use of such things. Certainly the 
younger men, or those in middle age, should be given 
the opportunity to increase their knowledge and im- 
prove their abilities to deal with these improvements. 

And how about the men who have passed middle 
age? Are they to be thrown on the scrap heap, as 
some of them now are, or be allowed to work ineffi- 
ciently because of lack of training. a reasonable amount 
of which will enable them to improve their production 
and give satisfactory service? One of the most pathetic 
experiences that one can have is to run across men in 
good physical condition, whose spirit is broken because 
their jobs have outgrown them. What greater service 
could a labor union render its members than to assist 
in finding ways and means of arranging for continu- 
ous training for the workers throughout their service 
life? Railroad managements undoubtedly will benefit 
greatly by assisting their employees to maintain their 
working efficiency at a reasonable high standard. Pos- 
sibly the public school svstem and other agencies, which 
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have already set up adult training courses, can in some 
way co-operate in the technical training required by 
railroad workers. Certainly some of the Railroad 
Y. M. C. A. secretaries who were inspired by Sir Ed- 
ward’s discussion of adult education, will be glad to do 
what they can to co-operate in this respect. 


Time To 
Pull Together 


The wage controversy is over. However discouraging 
to the managements the conditions which caused them 
to withdraw the wage reduction may be, they have, by 
that act, removed a cause of serious demoralization in 
the relations between employees and managements. 

Whatever opinion one may hold as to the merits of 
the case of the railroads for the proposed wage reduc- 
tion—we believe it was a good case—one cannot but 
regard the situation of the employees with sympathy, 
particularly those in the shops, enginehouses and repair 
tracks. To face a reduction of personal income is 
always disturbing. In the face of the utmost uncer- 
tainty as to the number of hours per month one may be 
permitted to work or, indeed, as to the permanency of 
any job at all, the prospect of a wage reduction becomes 
sufficiently desperate to give subversive leadership an 
opportunity to do its worst in destroying all bases for 
understanding between management and men. 

In withdrawing the wage reduction the railroads 
were led to hope that both government and the labor 
organizations would cooperate actively in developing a 
constructive program of legislation to mitigate some of 
the current difficulties of the industry. The future 
alone can disclose how well justified this hope may be. 
The utmost skepticism as to the outcome of this orga- 
nized cooperation, however, should not blind one to 
the very real possibility of restoring an atmosphere of 
confidence and cooperation between each individual 
employee and his particular management. Let it be 
the purpose, first, of every management and every 
supervisor, and then of every man in the ranks to 
restore such an atmosphere. 

As long as men expect to make their careers and 
their living on the railroads they have a stake in the 
welfare of the industry greater in the aggregate than 
that of the bondholders or the stockholders. In 1929, 
the last year of pre-depression prosperity, the aggre- 
gate compensation of employees of the Class I railways 
amounted to 46 per cent of total operating revenues; 
in 1933, the year in which aggregate wage and salary 
payments were the lowest, they still amounted to 45.5 
per cent of total operating revenues, although in 
amount they were less than half the payments of 1929. 
In 1937, partly as the result of wage increases, em- 
ployees received a slightly increased proportion of 
total operating revenues—47.5 per cent. Still the total 
amount was 31 per cent less than in 1929 because total 
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operating revenues were 33.5 per cent less. Bond and 
note holders, who received in interest 8 per cent oí 
total operating revenues in 1929, received more money 
in 1933—16.6 per cent of total operating revenues— 
and less money in 1937, although the 11.5 per cent of 
total operating revenues was still proportionately high. 
Dividends, which took almost 8 per cent of total operat- 
ing revenues in 1929, were reduced in amount to less 
than 20 per cent as much in 1933, were still but about 
40 per cent as large in 1937, and took but four per 
cent of the total operating revenues of that year. 

Certainly these facts point to the vital interest of em- 
ployees in the general welfare of the railway industry. 
No amount of struggle for a redistribution of the 
operating revenues can compensate for the adverse ef- 
fect on the welfare of employees as a whole of a con- 
tinued decline in revenues. Furthermore, those 
employees who resent the amount paid out by the rail- 
roads as interest on debt should observe that only by 
a return of prosperity to the industry can the amount 
thus disbursed be reduced. The highest interest pay- 
ments during the depression were in 1933 when the 
curtailment of employment was at its worst. Unbal- 
anced budgets on the railroads, just as in government 
or in the household, led to increased debt and increased 
the drag of interest payments. 

But how can employees influence the prosperity of 
the railways? Through a restored fighting morale per- 
meating the entire organization. There was a time, 
when railways were a transportation monopoly, that 
morale meant little in increasing the business of the 
railroads as a whole, although it might mean much in 
competition between railroads. Now, with subsidized 
transportation agencies in strong competition with the 
railroads, it is vital to the future of the entire railroad 
industry that it be on its toes to cut costs and improve 
service if it is not to see a continued reduction of its 
proportion of the total transportation business of the 
country, with an accompanying loss of opportunity for 
employment in its service. 

With the immediate cause of demoralization re- 
moved every supervisor who believes in his job will. 
in his own self interest, do everything in his power to 
restore a fighting morale throughout the organization 
of which he is a part. Then will the hope which led 
the managements to withdraw the wage reductions, at 
least in part, be justified, 


The Railroads and 

The Apprentice Problem 

One of the railroad programs which has been most 
neglected during the depression period since 1929 is 
that of apprentice training. Upon a gradual return to 
normality, with adjustments in maintenance practice 
necessitated by improvements in motive power and 
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rolling stock, and in the equipment required for their 
maintenance, as well as by improved practices in shop 
operation learned during periods of economic stress, 
the question arises as to what attitude the railroads are 
going to assume toward the training of apprentices. 
There is no doubt but that this problem is one of the 
easiest to side step. Although many railroad officers 
in the past and at present have approached the subject 
with a friendly attitude, there have been many others 
who blindly refused to believe that such training is of 
benefit both to the apprentice and the railroad and that 
it can be conducted without great trouble and expense. 

Some railroads, which prior to 1929 maintained an 
apprentice system comparable to the best of those 
found in other industries, have taken no steps to re- 
build it to its former high standard. This is true not- 
withstanding the fact that many of their best mechanics 
are their own apprentice-trained men. The present 
trend in shop practice encourages the development of 
specialists rather than all-around skilled mechanics ; 
this has been one of the factors working against the 
restoration of apprentice training to its former high 
standard. This fact, in addition to others, such as 
expenses involved in training men who may ultimately 
resign after being trained, and the cost of apprentice 
supervision and schools has undoubtedly had its in- 
fluence in retarding the interest in apprentices which 
was growing steadily before the beginning of the 
depression. 

If the railroads wish to maintain a high standard of 
workmanship in their shops and to have the services 
of men with a deep personal interest in the railroad's 
maintenance problems, they must take a more forward 
looking attitude toward the training of men not only 
as mechanics but also as future supervisors and ad- 
ministrative officers. More today than ever before 
there is a crying need for trained men with exceptional 
abilities in these capacities. A well-rounded appren- 
tice training program is one of the best means of at- 
tracting such men into the ranks and starting them on 
the road to meet these higher responsibilities. 

The principles of a sound apprentice system are well 
set forth by Warner Seely, of the Warner & Swasey 
Company, Cleveland, Ohio “Execution of the actual 
training program,” he says, “presupposes a careful 
analysis of shop training opportunities available for 
the gradual development of skill; a thorough under- 
standing of related subject matter which trainees will 
have to learn to meet the needs of the particular em- 
ployer; and a recognition of the need for training in 
broader social and economic fields, without which pro- 
per balance cannot be insured. Given a proper under- 
standing of all these elements, it is possible to establish 
an all-embracing program, with standards fixed to 
maintain fundamental requirements but allowing 
flexibility enough to accommodate individual capacities, 
unusual skills, and particular interests. Such standardi- 
zation does not mean regimentation in any sense. It 
merely insures performance by trainees at a level which 
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© accomplishes the training objective and returns a quan- 


tity of productive work sufficient to support and imme- 
diately justify the program." 

The railroads as well as other industries cannot 
shirk their obligation to train and develop young men 
for a productive and a useful life. This in no way 
infers that such an obligation is being side stepped, 
but merely that perhaps it is not realized to its fullest 
extent. Although public schools and governmental 
agencies are increasing the scope of their activities in 
the field of industrial training, industry itself should 
take the initiative and organize its own internal train- 
ing programs. Many industries other than railroads 
have in recent years made tremendous advances in the 
training of carefully selected men who manifest super- 
ior mental qualities and manual skill, thereby striving 
toward a more intelligent mobilization of the capacities 
of the men they select to train. By the law of averages, 
such carefully selected men will yield some who will 
advance beyond the specialties of skilled mechanics 
and develop the capacity for leadership. 

Many of our railroads are still maintaining appren- 
tice systems in some form or other; however, some of 
them are apprentice systems in name only. They have 
no predetermined or rigid schedule of work which is 
so necessary if adequately skilled mechanics with a 
well-rounded-out shop experience are to be turned out. 
Others, while making some effort toward systematic 
routing of apprentices through the various departments 
of the shops, have no school or other instructional facil- 
ities. There are truly no half-way measures. Real 
apprentice training requires high standards of shop 
experience, education and supervision. 


New Books 


STRUCTURAL ALUMINUM.—Published by the Aluminum 
Company of America, Pittsburgh, Pa. 5% in. by 
8 in.; imitation-leather bound. Price, $1.25. 

Progress in the manufacture of aluminum alloy struc- 

tural products and in the design and fabrication of 

structures employing these products is reflected in this 
second edition of the Aluminum Company’s handbook 
on structural aluminum. The book presents funda- 
mental information regarding the ultimate strength of 
structural members fabricated from aluminum alloys, 
based on laboratory investigation, field tests and exten- 
sive practical experience. A, section containing com- 
mercial sizes, tolerances and specifications has been 
added; the tables of elements of sections for structural 
shapes have been expended, and values for torsional 
constants, with notations on the present availability of 
sections, have also been added. Elements of sections 
for rectangular shapes and for tubes have been included 
and arranged to facilitate computation. The calcula- 
tions involved in the preparation of the book are based 
upon theoretical cross sections as shown in the tables. 
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THE READER’S PAGE 


Piston Rod Failures 


To THE EDITOR: 

In connection with the interesting remarks on Piston 
Rods and Crossheads, by “Foreman” in your January 
issue, (page 13) and Frank Rattek in the June number, 
page 225, it is noticeable that both gentlemen attribute 
failures to what may be called poor quality of fits. This 
is true, and a liberal use of the hammer will not over- 
come an initial poor fit, either in the taper end of the 
rod, or in the key. 

Many crossheads, gasticelicy of older engines, have 
the taper socket bored right through, and the rod is 
specified to have a definite amount of "draw" which the 
key is supposed to take up. With such construction the 
stresses induced may be anything, but will certainly be of 
increasing order every time the key has to be tightened. 

The British fitting practice appears to have definite 
advantages ; the taper socket of the crosshead has a care- 
fully machined shoulder at the small end. The key slot is 
milled out undersize, in both rod and crosshead. The rod 
is then pressed in until the small end “bottoms” against 
the shoulder in the crosshead socket, at a definite specified 
pressure. The key slot is then broached out to finished 
size, with a reciprocating broach somewhat narrower than 
the rough machined slot. The key is then fitted in solid. 

I have before me a drawing of a piston rod for 19-inch 
cylinders of the three-cylinder Pacifics of the London 
and North Eastern; the taper of the rod is 364 inch per 
inch diameter and the taper of the key 1 in 30. The fit 
calls for the rod to be pressed up solid at the bottom of 
the socket with pressure of 50 tons, the key slot broached 
out in place, and the key fitted solid. With a known 
initial holding force, which in this particular case is 
nearly twice the maximum piston thrust, the key would 
appear to be relieved somewhat from load, and having 
a bearing throughout its length will have better holding 
power, without excessive use of the hammer. 

H. J. Coventry. 


Poor Workmanship the 
Cause of Many Failures 


To THE EDITOR: 

F. H. Williams’ articles on the service failure of loco- 
motive parts are, to say the least, interesting and in- 
formative, especially when he calls attention to the fact 
that improper fits resulting from poor workmanship are 
the causes of many such failures. However, the writer 
would like to call attention to the fact that improper 
workmanship cannot always be recognized as such, and 
the mechanic will insist that his work cannot be better 
and in this opinion will be backed up by his supervisor. 
In support of this statement the writer gives the fol- 
lowing three examples of many which could be quoted. 

A few years ago we were encountering an excessive 
number of service failures of piston rods, the failure oc- 
curring at the large end of the crosshead taper fit. Super- 
visors and mechanics alike insisted that failure was due 
to poor materials although those being used were the 
best that money could buy and conformed to chemical and 
physical properties established by our test department. 
Upon investigation, the mechanic on the job and his 
supervisor pointed with great pride to the method em- 
ployed in making the fits. The crosshead was being 
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drilled and presumably tapered 34 in. per ft. on a ver- 
tical boring mill, after which the large diameter of the 
hole was calipered and the taper on the piston rod ma- 
chined 34 in. per ft. from this measurement. More care 
on this job could not be taken, we were told by both 
the mechanic and his supervisor, but upon investigation 
it was shown that there was no fit whatever and instead 
the bearing occurred only at the large end of the pro- 
posed fit. Reamers with a taper of 34 in. per ft. were 
purchased and used for making the crosshead fit, and 
the old procedure of calipering the large diameter of 
the hole was followed. Service failures ceased to occur 
after adoption of this practice. 

Another instance involves the tapping of staybolt holes 
in side sheets. We had been obtaining upward of two 
years’ service from such sheets when suddenly their 
service life fell to an average of three months, the cause 
of which was laid to poor materials, although again in 
this case better quality materials had been purchased. 
Investigation showed that new staybolt taps, purchased 
at approximately the same time that the new sheet ma- 
terial had been specified, were without lead, and were 
being used because improved quality of the tap material 
gave a vast improvement in the number of holes tapped 
per redressing of the tool. This same tap material used 
in a tap with lead, retained the tap efficiency and re- 
turned the life of the sheets to that obtained before the 
introduction of the short no-lead tap. Here again, me- 
chanics and supervisors insisted that poor sheet material 
and not improper workmanship caused our troubles. 

One day not long ago we received a hurried call from 
a division point asking that new driving-box grease be 
purchased immediately to avoid tieing up the railroad. 
It seems that power just out of the shop was running 
hot, the crown brass freezing to the journal. A repre- 
sentative of the grease company called at the shop the 
following day and found the crown brasses being turned 
with 0.001 in. tolerance, and was told that such tolerance 
was correct by the mechanic on the job. The mechanic 
was astounded to be told, and shown in turn, that the 
drawing called for 0.001 in. tolerance per inch of journal 
diameter. 

These examples are not to be taken as criticisms of 
work done in railroad shops, but merely as a suggestion 
that when failures do occur it might be well to investi- 
gate thoroughly the practices of machining or fabricating 
the part in question. 

S. M. P. 


Worn-Through Chill Spots 
Detected by Color 


To THE EDITOR: 

In your December 1937 issue, "Informal Discussion 
of Car Questions," I noted the question as to how a 
worn-through spot could be recognized. The answer 
was a reference to the wheel and axle manual which is 
correct of course. There is another way to identify the 
above defect which seems to me to be as effective and 
that is to note the color of the iron in a worn-through 
chill spot. It is a dull gray of a coarser texture than the 
chill of the wheel. 

I wonder how many foremen and inspectors use this 
method? 

Smita W. Dosson. 
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With the 
Car Foremen and Inspectors 


Fig. 1—Riveting a coal-car side with a Hanna portable riveter at the Decatur steel-car shop of the Wabash 


Decatur Shop Devices 


A number of shop devices which greatly expedite work 
at the Wabash freight-car shops, Decatur, Ill., are shown 
in a series of six illustrations accompanying this article. 
At present, along with other work, a series of 55-ton 
twin-hopper coal cars is being given extensive repairs 
and rebuilding at this shop at a rate of four cars a day. 
As reconstructed, these cars will have practically all new 
copper-bearing steel bodies applied on the original under- 
frames, center sills and body bolsters. Murphy panel 


sides are being installed. The trucks also have new cast- 
steel side frames. 

At the station where car sides are assembled and fabri- 
cated by riveting, as shown in Fig. 1, a riveting pit is 
provided, equipped with a powerful pressure riveting 
machine. The depth of the pit is not sufficient, how- 
ever, to permit applying the top row of rivets on 7-ft. 
high coal car sides, and to use the stationary riveter men- 
tioned would necessitate suspending the car side upside- 
down from the overhead trolley in order to bring the 
row of rivets at a level with the riveting head. To avoid 


Án a 


Fig. 2—Heavy-duty journal-burnishing lathe equipped with large double-acting rolls to relieve the lathe centers 
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this rather awkward handling and time consumed in 
reversing the car sides, a Hanna portable pinch-bug 
riveter is supported from the overhead trolley, as illus- 
trated, for applying the rivets to the stationary car side 
which rests on the bottom of the riveting pit, thus 
bringing the top of the car side at the proper height above 
the shop floor for the convenience of men who are per- 
forming the riveting operation. The pressed-steel side 
panels used in constructing these car sides are shown in 
the foreground of the illustration. 

In Fig. 2 is shown an unusually satisfactory machine 
set-up for rolling car journals. The old center-drive axle 
lathe has in effect been rebuilt into a journal-burnishing 
machine which does an exceptionally good job in a mini- 
mum time. The two single-post tool carriages, applied 
on the original machine, were removed and replaced by 
new carriages equipped with large double rolls. Each 
of the two new carriages is made from a steel casting, 
machined at the local shop and fitted for application to 
the lathe. The rugged character of this carriage and its 
contained parts is well shown in the illustration. The 
rolls are 7 in. in diameter by 1% in. thick, being support- 
ed in roller bearings of substantial size. Powerful hand 
cross feed of the rolls towards each other is provided 
by a right-and-left feed screw turned by the heavy hand 
wheel with handle extension. The machine is started 
and stopped by the conventional electric push-button con- 
trol, and a quick throw-out friction clutch, operated by 
a handle at the right, disconnects the longitudinal feed 
when the rolls have reached the journal fillet. 

Car journals, machined at the Wabash wheel-and-axle 
shop, are first given a light, smooth finishing cut and 
then rolled on this machine, which finishes both journals 
on an axle simultaneously and does an unusually accu- 
rate and satisfactory job. One of the most important 
advantages of this double-roll design is that heavy roll 
pressures may be used without over-heating or distorting 
the lathe centers. 

The draft-gear wagon, shown in Fig. 3, is success- 
fully used at the Wabash shops when dropping draft 
gears for inspection or whenever it is necessary to re- 


Fig. 3—Draft-gear application wagon used at the Decatur car shop 
of the Wabash 


482 


move and reapply them. The wagon consists of a well 
braced welded steel framework, approximately 36 in. 
long by 15 in. wide by 20 in. high, which is suitably 
mounted on three truck wheels. The main wheels at 
the right are 18 in. in diameter and the 7 in. swiveling 
front whecl is mounted on an axle pin connected to the 
wagon handle. The base plate on this steel framework 
is carried about one inch from the shop floor and sup- 
ports an ordinary car jack which is used in lowering and 
raising the coupler yoke and draft gear. As a matter 
of fact, this draft-gear wagon is equipped with all of 
the tools necessary in applying draft gears, including 
hammers, wrenches, wood blocks, various sizes of cotter 
keys, pinch bar, etc. 

The great advantage of the device is that a coupler 
yoke and draft gear can be loaded on it at any point 
wherever convenient in the shop, readily moved to the 
car and pushed in position under the center sill with a 
minimum of hand labor. The jack also moves with the 


wagon and does not have to be pushed or pulled about 


Fig. 4—Special tools and devices used in reconditioning Vapor 2-in. 
steam-heat connectors 


by shop men bent over in a cramped position. In the 
interests of safety, it is important to block the wagon 
wheels and use reasonable care in raising or lowering 
the draft gear, otherwise a painful accident may occur. 

This rather simple hand-operated device is considered 
superior to some of the pneumatic draft gear-application 
devices which frequently have sufficient power, with a 
light car frame, to lift it from the supporting horses 
and thus introduce a potential hazard. 

Several special tools and devices used in the recon- 
ditioning of Vapor 2-in. steam-heat connections have 
been developed, as illustrated. Upper joint bodies are 
renewed where necessary, new bushings applied in all 
parts and joints refaced to assure freedom from subse- 
quent leaks. Referring to Fig. 4, there is illustrated, 
from right to left, a shop-made gage for testing the 
height of the bearing, a small hand-press used in apply- 
ing bushings, a special jig for knocking the bearings out 
of clamps, a master gage for checking the head wear, 
and a drill-press jig for refacing the joints of various 
bearings, when worn. This jig is more clearly shown, 
together with some completed connectors, in Fig. 5. 

The drill-press jig is in effect a 6-in. steel channel 
drilled on the top flange and the side to accommodate 
the various tops of the steam-heat connector which must 


Railway Mechanical Engineer 
DECEMBER, 1938 


Fig. 5—The drill jig and some 
reconditioned connectors 


be refaced. Standard box reamers and cutters can then 
be used in the drill press spindle to reface these parts 
quickly and accurately ready for re-assembly and the 
application of new bushings. 

In cutting stencils for Wabash car equipment at the 
Decatur shops, the machine shown in Fig. 6, is used to 
good advantage. This machine, known as a Cutawl 
K-9 size, is furnished by the International Register Com- 


Fig. 6—Modern electrically operated stencil-cutting machine which is 
both fast and accurate 


pany, Chicago. Electrically operated on 110-volt cur- 
rent, this machine can be equipped with various kinds 
of cutting chisels and saws which operate vertically at 
a speed of 3,200 oscillations per minute to cut thin cop- 
per, galvanized sheets, fibre and many other materials. 
The particular advantage of the tool is that it can be 
hand operated by sliding across the table with the chisel 
following accurately any desired line, whether straight or 
curved and practically regardless of how short the radius 
may be. 

In cutting stencils with No. 1 red stencil paper it is 
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possible to cut five thicknesses at one time. This per- 
mits manufacturing standard stencils in quantity and at 
minimum cost at one point for the entire system. 


Deeisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions - 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of de- 
cisions as rendered.) 


Labor Charges Claimed Excessive 
And Repairs Claims Unauthorized 


On April 26, 1935, a Florida East Coast car was dam- 
aged to the extent of Rule 44 while being switched on 
the Clinchfield. The car was interchanged to the Chesa- 
peake & Ohio where it was transferred and returned 
empty on May 24 to the Clinchfield, which latter road 
made repairs to the car and returned it to service on 
May 29, 1935. The car was received at its home line 
on July 4, 1935, and on September 18, the owner sub- 
mitted a joint inspection certificate which claimed that’ 
the car arrived home in an extensively damaged condi- 
tion. The owner requested a defect card from the Clinch- 
field to cover the damages, but the latter furnished a 
defect card to cover only a part of the items. The owner 
made repairs to the car on December 9, 1936, and sub- 
mitted a bill to the Clinchfield on authority of the pre- 
viously mentioned defect card. 

The Clinchfield maintained that the car was not in the 
condition reported in the joint inspection certificate when 
it left its line, and took exception to the charge as ren- 
dered, contending that certain charges were excessive 
and that some items had been billed that were not cov- 
ered by the defect card, which was issued under protest 
to cover wrong-repair items which were listed in the 
joint inspection certificate. The Clinchfield pointed out 
that after it had made repairs to the car in question, the 
car had moved consecutively from the C. C. & O. to the 
C. & W. C., from the C. & W. C. to the Southern, from 
the Southern to the Pennsylvania, from the Pennsylvania 
to the Southern and from the Southern to its home line. 
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The Clinchfield maintained that if the car were damaged 
to the extent maintained in the joint inspection certificate 
it could not have been moved in interchange on the roads 
just mentioned ; therefore, it maintained that the repairs 
made by the F. E. C. were not justified on the basis of 
the defect card issued and the charges made therefor 
were excessive. 

The F. E. C. showed that the Clinchfield had no rec- 
ord of the damage sustained at the time of the accident, 
and pointed out that the Clinchfield made repairs during 
a five-day period, one of which was a Sunday, and that 
before and after repairs were made the car had to be 
moved a total of 273 miles. The owner maintained that 
the work in question could not have been done during 
the five-day period. The owner also produced evidence 
showing that the car was received on the home line in 
the same condition reported by the C. & O. when first 
moved from the Clinchfield after the accident in question, 
The owner also produced a record of man-hours actually 
involved in. repairing the car and contended that the 
charges therefor were not excessive. 

In rendering a decision on November 11, 1937, the 
Arbitration Committee stated: "The Clinchfield should 
issue its defect card to cover all items shown on the 
joint inspection certificate dated August 30, 1935, and, 
since the charges contained in the repair bill rendered 
by the F. E. C. are based on actual time and A. A. R. 
allowances for repairing the damage so covered, the bill 
should be paid as rendered.” —Case No. 1,761, Clinchfield 
versus Florida East Coast. 


Multiple Die for Small 
Steel Car Parts 


This article describes a special device used in the punch- 
ing of small steel car parts. The outstanding feature is 
that all holes in a part may be punched at one time, yet 
the high cost associated with conventional die construc- 
tion is not incurred. The device was originally set up 
for the production of the parts illustrated in Fig. 1. Its 
conversion for the production of other parts is rapid and 
inexpensive. 

The device consists essentially of special holders for 
standard punches and dies, and two base plates, one 
bolted to the bed of the punching machine and the other 
to the slide. The holders are made with threaded shanks 


Fig. 1—Plates punched with dies shown in Figs. 2 and 3 


so that they may be secured by screwing into appropriate- 
ly located, tapped holes in the base plates. Both the 
holders and the base plates are made of ordinary steel ; 
thus, from a material standpoint, they are initially in- 
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expensive. The holders are permanent parts of the 


equipment and are not discarded unless they are broken 
or in some other way become damaged. The base plates. 
on which there is a minimum of machine work, are sim- 
ple to make and are only replaced at long intervals. 

The base plates in this setup were made of steel 2 in. 


Fig. 2—Base plate which is fastened to the machine bed, with a die 
holder screwed in position 


thick. Holes for securing the punch and die holders 
are drilled and tapped into these plates in exactly the 
same arrangement as are the holes in the parts which 
are to be punched. Figs. 2 and 3, which illustrate these 
base plates, indicate the many jobs which may be set 
up on a single set of plates. All of the five parts shown 
in Fig. 1 are punched by the use of these two bases. As 
may be noted from Figs. 2 and 3, there is still consid- 
erable space available for making setups for other jobs. 
The limiting conditioning of serviceability is reached 
when there is no further space available for the locating 


Fig. 3—Punch-holding base plate which is fastened to the machine slide 


of additional holes. This time may be extended by the 
judicious use of one or more holes from a previous setup 
when laying out for a new job. When using conven- 
tional dies it is customary to scrap them after the job is 
completed, or at best store them for future use. As the 
only parts disposed of in this device are the two base 
plates, the saving is immediately apparent. 

Fig. 2 shows the base plate which is fastened to the 
bed of the machine with a die holder screwed into posi- 
tion. Another die holder lying in the foreground shows 
the threaded shank used for securing the holder to the 
base plate. The holder is arranged to take a standard 
die of 1-34 in. outside diameter, and provides for shedding 
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the punching slug from a side hole. The hole from 
which the slug is emitted is outlined in white on the die 
holder which is screwed to the base plate. A sectional 
view of the holder is given in Fig. 7. The shank of 
the holder is 1-74 in. long and is threaded with a standard 
34-in. bolt thread. The height of the die holder is gov- 
erned by the dimensions of the machine to which the 


Stripper Plate 
3 Jteel 


Fig. 4—Stripping arrangement 


device is applied. When it is desired to punch square or 
other noncircular holes, a set-screw is installed near the 
top of the die holder in such a position as to engage the 
side of the die. This arrangement prevents the die 
from turning after it has been correctly located. It has 
been found advantageous to stencil each hole in the base 
plate with a number; the template for each part to be 
punched is then stenciled with numbers corresponding 
to the holes in the base plates which give the proper die 
arrangement. While this numbering is not essential, it 
facilitates rapid setting-up and change-over from one 
job to another. This arrangement is of particular value 
when there is a considerable period of time between two 
runs on the same part. 

Fig. 3 shows the punch-holding base plate which is 
fastened to the slide of the machine. A punch holder is 
shown screwed into place. In the foreground is a dis- 
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Fig. 5—Bottom side of the stripper plate 


assembled holder showing the threaded shank, the nut for 
securing the punch to the holder, and a standard punch. 
The shank of the punch holder is made to the same di- 
mensions as that of the die holder. The length of the 
holder is determined by the dimensions of the machine 
and the height selected for the die holder. The length 
is made so that the punch penetrates about 1% in. into 
the die when the machine is at the lowest point of its 
stroke. In order to distribute the load thrown on the 
machine by the punching of several holes at one time, 
it has been found advantageous to use punches of dif- 
ferent lengths in a setup. 

Several large holes will be noticed in the base plates 
shown in Figs. 2 and 3. These are used for attaching 
the plates to the slide and bed of the punching machine. 
The best procedure in the making of these plates is to 
clamp them together and drill the holes for the punch 
and die holders while the plates are thus clamped. This 
insures exact alignment of the punches and dies without 
any unnecessary shifting after the plates are mounted. 
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Several bolts will be noticed on the short sides of the 
base plate shown in Fig. 2. These are used to attach a 
stripping device to hold the work down while the punches 
are withdrawing. Two types of strippers are used de- 
pending on the type of work being done. When it is 
necessary to maintain the edge distance accurately and 
the production is in large quantities, a stripper is used 
of the general design shown in Figs. 4 and 5. Locating 
stops are welded to the bottom surface of the stripper 
plate. It is generally sufficient to use three such stops 
for the effective locating of the parts to be punched, as 
illustrated in Fig. 5. The side plates of the stripping ar- 
rangement, shown in Fig. 4, are permanent parts of the 
equipment. It is only necessary to renew the stripper 
plate when changing over from one job to another. 

When it is not necessary to maintain accurate edge 
distance, or when the production is comparatively small, 
a stripper made of L5-in. by 2-in. bar iron, is shown in 
Fig. 6, is used. Two lengths of this type of stripper are 


Fig. 6—Alternate stripper design for small runs 


provided. The longer ones fit across the base plate from 
one end to the other in the same general manner as the 
stripper previously described and shown in Fig. 4. The 
shorter ones fit across the base plate from back to front. 
Either type is used, depending upon the job being done. 
It is sufficient for practically all purposes to use two such 
strippers. When this type of stripper is used the part 


Fig. 7—Section through the die holder 


to be punched is located visually, generally with the aid of 
marks chalked on the stripper. 

When punching holes smaller than 34-in. diameter, 
there is a possibility of the slug falling into one of the 
unused die-holder holes in the base plate. Under cer- 
tain conditions it is difficult to remove these slugs from 
the holes without taking the base plate off of the ma- 
chine. Since one of the features of the device is that 
the base plates need not be removed every time it is 
desired to change-over from one job to another, plugs 
of the type shown in the foreground in Fig. 2 are drop- 
ped into the unused holes in the base plate; such a plug 
is also shown in one of the die-holder holes of the base 
plate. The plugs may be made advantageously by cut- 
ting down the head of a %-in. by 1-1 -in. rivet. In set- 
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ting up the device it is necessary to make certain that the 
slug-shedding hole in the die holder is not blocked by an 
adjacent holder. The holder must be in such a position 
that there is ample space for the slug to fall out. 

In the event that such space is not available after set- 
ting up, the following procedure is recommended: A 
washer, made of some light-gage material, is placed 
around the threaded shank of the die holder so that 
when the holder is screwed down it will be a portion of 
a turn back from its position when no washer is present. 
By the use of one or two such washers it is always pos- 
sible to locate the die holder appropriately for the shed- 
ding of slugs. 

This device permits all of the accuracy, speed, and 
other advantages usually associated with die operation 
to be obtained, yet does not require the customary large 
expenditure for regular die construction. 


Applying Hand Brakes 


At the Dupo, Ill., car repair tracks of the Missouri 
Pacific, a fairly extensive program of applying modern 
hand brakes is being carried out and for this purpose 
the special wood scaffold and template, illustrated, are 


Scaffold and template used in laying out bolt holes and applying 
hand brakes 


used to good advantage. This scaffold is 9 ft. 8 in. high 
and has an 8-ft. top plank 274 in. thick by 16 in. wide. 
The corner posts are 2-in. by 3-in. material, well braced 
and spaced at the bottom approximately 6 ft. by 12 ft. 
Suitable ladder rungs on each side give easy access to the 
top of the scaffold. 

Just back of the scaffold and leaning against the car 
end, is a special template made of light V;-in. by 2-in. 
wood strips and arranged so it can be used to indicate 
the accurate positions of all bolt holes used in the appli- 
cation of any particular type of hand brake and brake 


486 


step. This template not only reduces the time required 
in laying out the bolt holes but assures their standard 
correct location. 


Questions and Answers 


On the AB Brake 
Brake Cylinders (Continued) 


354—Q.—W hat should be the approximate time of 
blow down? | A.—In from 40 to 65 sec. 

355—Q.—W ith the retaining valve in the low-pressure 
position, what should be the blow-down rate? A.—From 
40 to 15 Ib. in 30 to 55 sec. 

356—QO.—If the blow-down rate were correct in high- 
pressure position, would it be necessary to repeat the test 
for the low-pressure position? A.—No. 

357—QO.—In the event that the valve fails on high- 
pressure position but is satisfactory in low-pressure posi- 
tion, what may be the trouble? A.—The trouble would 
be in the choke between high- and low-pressure positions. 

358—O.—W hat is the proper opening for this choke? 
A.—A No. 67 drill opening. 

359—0.—W hat is the size of the blow-down port in 
the cap nut? A.—A No. 54 drill opening. 

360—0Q.—What precaution should be taken before 
making a blow-down test? A.—All leakage should be 
reduced to within the limits specified for cylinder, retain- 
ing valve and pipe leakage. 

361—O.—W hat will cause a blow at the quick-service 
exhaust in the release position? A.—Leaking graduat- 
ing valve, service slide valve, or service portion cover 
gasket. 

362—Q.—What will cause a blow at the brake-cylin- 
der exhaust port in release position? A—Leakage past 
the service slide valve, service portion gasket, emergency 
portion gasket, emergency slide valve, or emergency por- 
tion cover gasket. 

363—Q.—What will cause a blow at the emergency 
portion exhaust in release position? A.—Leakage past 
the vent valve, the emergency graduating valve, the emer- 
gency slide valve or the emergency portion cover gasket. 

364—O.—What will cause a blow at the quick-service 
exhaust in the service lap position? A.—Leakage past 
the release insuring valve, the service slide valve or the 
service portion cover gasket. 


Compound for Steam 
Or Vapor Cleaning 


The Magnus Chemical Company, Inc., Garwood, N. J., 
recently placed on the market a product known as 
“Magnus Vapor Cleaner" which was developed to in- 
crease the effectiveness and speed of steam or vapor 
cleaning by combining the principles of soap washing 
with solvent cleaning. This combination was made to 
obtain the two results faster and to effect more thorough 
"cutting" action than when either is used alone. 

'This product is offered in two grades: Magnus 92-E 
for light-duty cleaning and Magnus 94-E for heavy-duty 
cleaning. Both are light-brown pastes which are soluble 
in water. They impart to the water a wetting, penetra- 
tive and solvent effect said to be superior to that of 
any soap or alkali. The cleaner is guaranteed. to func- 
tion satisfactorily in any make of steam- or vapor-clean- 
ing machine. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Valves to 
The Rescue 


By J. H. Gibson* 


On March 30, 1938, as the power plant engineer stood, 
watch in hand, ready to blow the 5 o'clock whistle end- 
ing the day's shift in the South Pekin, Ill., enginehouse 
and yards of the Chicago & North Western, nature de- 
cided that the puny efforts of man should be more con- 
clusively terminated. 

A tornado appeared on the horizon and within ap- 
proximately 90 seconds swept through this small town 
of some 800 persons, killing 15, wrecking houses, blow- 
ing railroad cars into cornfields, collapsing coal chutes 
and generally playing havoc. 

Among the buildings damaged were the Chicago & 
North Western enginehouse and power house. This 
power house was equipped with a 115-ft. high brick stack 
connected through sheet metal breeching to four 125- 
hp. horizontal return tubular boilers. The velocity of 
the wind and the low barometric pressure combined to 
lift the upper 90 ft. of this stack into the air and drop 
it on the power house roof where two of the four boilers 
were under 125 Ib. steam pressure. 

As the steel roof of the boiler room was quite sturdy 
the weight of this collapsed stack did less damage than 


Airplane view of the South Pekin, ll, enginehouse of the Chicago & 
North Western after it had been hit by a tornado at 5 p.m., March 
30, 1938. Fifteen lives were lost in the town of 800 persons 


would be expected. The boiler settings were not greatly 
damaged although the main header piping and boiler 
leads were broken off. Due to the exceptionally high 
requirements of the Chicago & North Western in mat- 
ters of safety equipment for employees, passengers and 
property protection, these boilers had been equipped with 
Crane-Erwood line protection valves in the boiler leads. 
These valves were installed in 1912 when the boiler 


* Railway Sales, Crane Company, Chicago. 
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A close-up view of two Crane-Erwood line protection valves in the 
boiler leads of the South Pekin, Ill., power plant of the Chicago & 
North Western enginehouse 


The upper 90-ft. of this 115-ft. stack was lifted in the air and dropped 
on the power house, breaking off the main header piping and boiler 
leads 


plant was built in an emergency. When the boiler leads 
from the two working boilers were broken off beyond 
these valves they immediately closed, due to the high 
velocity of the escaping steam, protecting the nearby men. 

At the approach of the storm William Vogel, who for 
the past 18 years has been employed by the Chicago & 
North Western as a car and locomotive painter, had left 
his own shop and sought protection from the wind and 
flying debris in the blow-off aisle of the power house. 
This placed him immediately below the main steam 
header in such position that had the boilers exploded or 
the steam from the boilers continued to escape he would 
oor have been badly injured and quite possibly 

illed. 

Division Master Mechanic L. A. Hardin, South Pekin, 
explains that his maintenance records indicate that these 
valves had been kept in good working order, along with 
other equipment in the plant, by a 15-day check-up con- 
sisting of proper oiling and testing for free movement 

(Continued on page 491) 
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Its That Way Now 


66T ne failure was disgraceful,’ H. H. Carter, master 
mechanic of the Plains Division, glared at Jim Evans, 
roundhouse foreman, “disgraceful, I tell you, and the 
man that put the job up should be taken out of service!” 

Evans shifted his hunk of “horseshoe” from one cheek 
to the other before replying. “Yes, it was bad, but Cox 
is one of our best machinists and i 

"His record don't show it!" the master mechanic cut 
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in more emphatically than grammatically. “Two inves- 
tigations in less than two years and now a middle con- 
nection bushing he puts up runs hot, ruins the pin and 
delays a perishable train three hours! Good man—huh! 
Thirty days to think it over might make him a better 
man !" 

Evans squirmed uncomfortably. He knew that in one 
sense the master mechanic was right; on the other hand. 
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“Do you think it'll run?" Carter 
asked anxiously. “Ive seen 
them put up that tight and 
run," Cox replied, "but damned 
if | can remember when." 


conditions were such that Evans believed taking the ma- 
chinist out of service would be an injustice. 

“Tt was partly my fault," Evans said hesitatingly. “Of 
course, Cox should not have O.K.'d it without knowing 
it would go, but it was either that or delay the train and 
work overtime. I might have done the same thing." 

“There you go trying to protect Cox," Carter said, 
“just like you did last time. It was the same way with 
Harris and Johnson. Are all the men that have engine 
failures your best mechanics ?" 

“Just about," Evans replied. “You see, the best men 
are on the kind of work that might fail. If I didn't put 
the best men on such work there would be a lot more 
failures." 

“Stuff and nonsense!" the master mechanic exploded. 
*"That's what's the matter with this place now, picking 
certain men for special jobs! They're all mechanics— 
they get the rate, don't they ?" 

“Yes,” the foreman replied, “but some are better than 
others.” 
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by 
Walt Wyre 


“Well, it's time you stopped babying them. Put them 
on jobs as vou come to 'em and send the ones that can't 
do the work back to the farm where they belong! See 
that you do it, too!" Carter reached for a letter indicat- 
ing that the conversation was over. 

Evans hesitated a moment then turned and left the 
office. He knew there was no use trying to argue the 
question at the moment. The foreman was at least satis- 
fied that he would not be forced to pull Cox out of 
service. As he walked back to the roundhouse, Evans 
mentally reviewed the failure. 


Ir was on the 5086. She was scheduled to go over the 
drop pit for classified repairs. The hostler ran the engine 
in the house and she wasn't blown down because she 
was to be run over the pit as soon as the 5088 came off. 
He was going to use a 2700 on the reefer train, but the 
dispatcher called at 4:00 and said to use a 5000, they 
were picking up eight cars of cattle and a 2700 wouldn't 
handle it. The train was called for 5:20 and there wasn't 
any other 5000. 

Evans told Cox to look the engine over and repair 
what was absolutely necessary. The right middle con- 
nection bushing might have run, if a Federal inspector 
didn't see it, then again it might not. Cox decided it 
should be renewed and went at it. That would have 
been O.K. if the lathe man had made the bushing to fit 
the greatest diameter of the pin which was out of round 
and tapering. 

The bushing started O.K., went about half way, then 
stuck. “Bump it a couple of licks,” Cox told his helper. 

The helper hit the bushing three or four blows with 
a piece of 4 x 4 oak. It moved about an inch and got 
tighter. “Pretty tight,” the helper said. 

“Yeah.” The machinist tried to pull the brass out. 
It wouldn’t budge. 

At that moment Evans came by. "How you coming ?" 
the foreman asked. 

"O.K.," Cox replied. 
but I think it will go." 

The foreman moved on. The bushing did too, with 
the assistance of an eight-pound sledge. 

When the bushing was in place, Cox looked at it and 
scratched his head. "I've seen them put up that tight 
and not run hot, but damned if I can remember when !" 

"About ready to go?" It was the hostler come to take 
the engine out of the house. 

"Just a couple of minutes," Cox said. Then to his 
helper, “Give her plenty of grease and hope it runs." 

It didn't; hence the conference between the foreman 
and master mechanic. 


“This bushing is a little tight, 


Next morning following the pow-wow in the office, the 
master mechanic was in the roundhouse before eight 
o'clock. Evans was at the board sorting work slips. 

"Remember what I told you yesterday about the 
work," the master mechanic reminded. 

"['m starting now," Evans replied as he began to re- 
arrange the work slips. 

When the eight o'clock whistle blew the men ganged 
around the desk at the board unaware of the surprises 
in store for them. 
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Machinist Jenkins from past experience expected his 
first slip to read “line down wedges.” In the past eight 
years, most of Jenkins’ work had been lining driving 
box wedges. It’s a job that requires no great amount 
of skill or mechanical ability and Jenkins can qualify 
on both counts. 

He was as surprised as a Republican at being ap- 
pointed postmaster when he read the slip. “Examine 
valves, both blowing badly.” The engine was the 5071 
marked up to be run at 10:15 p. m. on the Limited. 

Brown, another hammer and chisel machinist, had been 
getting by on superheater units, tank trucks and such 
work. He can get dirtier, make more noise and do less 
work than any other machinist in the roundhouse at 
Plainville. Some imp of perversity must have nudged 
Evans’ elbow when he placed a slip reading "engine very 
lame, square valves" in Brown's box. 

When the machinist read the slip, he had the appear- 
ance of a man that wished for an elephant—and got it. 

Reed, Johnson, and Cox are real machinists that take 

pride in their work. Circumstances sometimes forced 
them to take chances and sometimes they lost. But when 
a job put up by either of the three turned out badly, it 
was always a crushing blow to their pride. The jobs 
assigned to them that morning didn’t do their pride any 
rood. 
5 Reed drew a set of superheater units, Johnson got a 
miscellaneous assortment of lining down driving-box 
wedges, changing a pair of tank wheels and such, while 
Cox was assigned to taking out draw-bars on a couple 
of engines due for a three-month test. 

After the jobs were assigned, Evans went to the office, 
looked in his locker to see if he had any aspirin tablets 
and sat down to look over the mail. 

Looking over the mail was about all, for his mind was 
not on it. His thoughts were in the roundhouse and of 
what was happening there. He had done just what he 
had wanted to do ever since he had been foreman and he 
knew it wouldn't work out. Theoretically, all mechanics 
of a craft are equal; practically, there's a lot of difference, 
and any foreman that fails to recognize and take advan- 
tage of that fact is likely to hub a streak of hard luck. 

The good men get the particular jobs and suffer the 
consequence, that's what they get for being good men; 
while the hammer and chisel artists fall heir to work 
that is nearly fool proof. 


Evans couldn't stand the strain of sitting and wonder- 
ing very long. He took a fresh chew of “horseshoe” and 
headed for the roundhouse. 

As the foreman was walking by the 5079 he heard a 
flow of profanity that would have put a Missouri mule 
skinner to taking lessons in the art of swearing. Evans 
leaned over and peered between the locomotive drivers. 
Machinist Johnson and his helper were down in the pit 
and Johnson was really down. When the foreman looked, 
the nut-splitter was just raising up. 

“What’s the matter, Johnson?” Evans asked. 
ing trouble?” 

When Evans spoke the machinist involuntarily jerked 
his head to look up. When he did his head struck a 
spring hanger. That invoked another stream of pro- 
fanity. 

“Dammit,” Johnson said, “I stepped on a gob of grease 
and fell. Then," he added, "I bumped my head. If I've 
got to do this kind of work, I wish they'd keep grease 
out of the pits !" 

"I thought I heard you say just a few days ago that 
you were getting tired of boring cylinders," Evans re- 
minded. “You said then you wished you could get on 
a job where there wasn't anv responsibility." 


“Hav- 
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“Yeah,” Johnson replied. “I might have said it, but 
I was just bellyaching—didn’t mean anything.” 

The foreman went on down to stall number five where 
Brown was running over the valves on the 5076. The 
machinist had figures all over the right cylinder casing 
and was beginning on the left. 

“How you coming ?” Evans asked. 

“O.K., I guess," Brown replied hesitatinglv. “It's 
been some time since I had any experience with a Wal- 
schaert valve gear," Brown added. 

"Didn't you say not very long ago that you could 
square a set of valves as well as Harris or anybody 
else?" Evans asked. 

“I meant when I'm in practice," the machinist re- 
plied, “but I'll get her O. K.” 

“If you don't," Evans said, “ I don't want to hear vou 
complaining any more about superheater units." 

"Oh, I don't mind superheater units," Brown replied 
promptly. 

The foreman smiled as he turned to walk away. At 
least some good was being accomplished by the shuffle 
of mechanics. 

Near the lineup board, Evans met the master me- 
chanic. ‘How are things going?" the master mechanic 
inquired. 

"Oh, about as usual, I guess," the foreman replied. 
"Ive got the men switched around as you suggested." 

“How is it working?” 

"Can't tell yet," Evans replied. Then another idea 
struck him. "But I wish I had waited until some other 
time. ; 

“Why some other time?" the master mechanic asked. 

“Oh, nothing much." The foreman turned as though 
going to walk away. 

“Well, tell me why now is not as good time as any,” 
the official insisted. 

“Oh, I had some business uptown,” Evans told him. 
"and now I can't get away. It doesn't matter." 

“Go ahead," Carter said. "It's not so many vears 
since I ran a roundhouse.” 

"You mean you'll run the roundhouse until I get 
back ?" 

"Why not? Don't you think I can?" 

“Certainly, but N 

“Go ahead,” the master mechanic cut in. 
care of things.” 


“TIL take 


“Thanks.” Evans started to the office wearing a grin 
that almost pierced each ear. “Pll be back late this 
evening." 


"Never mind," Carter said. "in the morning will be 
soon enough.” 


Wien the foreman had left, Carter went on through 
the roundhouse stopping at each locomotive to look it 
over. He was standing in front of the 5090 watching 
and listening while machinist Reed wrestled with a set 
of superheater units. 

Reed, usually careful of his appearance, had put on a 
freshly laundered suit of overalls that morning but no 
one would have guessed it. The machinist had gotten 
wet and soot was caked on the blue denim in heavy 
layers. An almost new pair of tan shoes would never 
be tan again. His eyes, glittering from suppressed 
anger, shone from a soot blackened face. He didn’t like 
it, that was evident, but he was working with a will. 

The master mechanic watched a while and walked on. 

Carter’s next stop was at the engine where Jenkins 
was pulling the valves on the 5071. Profanity seemed 
the order of the day for Jenkins was swearing too. Not 
loud, but fervent. 

Every move the machinist made seemed to be the 
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wrong one. Tools were scattered all around, lying on 
the pilot and every place near. Some had fallen in the 
pit. The right valve was out ready for inspection. 
The machinist was working on the left. 

“Well, how you making out?" the master mechanic 
asked. 

"Not worth a damn!" The machinist, intent on his 
work, had not noticed who he was talking to. “I haven't 
got the right tools for this work." Then Jenkins looked 
up. His face turned red as a new main line caboose. 
"I'll have this one out in a little bit." 

Carter examined the right valve bull ring and bushings. 
“This one is cut pretty bad," he said. “It'll need new 
bushings." 

While Carter was examining the valve bushing, John 
Harris, the roundhouse clerk, came up. “The dispatcher 
wants two 5000s for extras east," the clerk said. “I 
gave him the 5068 for the first one. Evans said it was 
O.K. What shall I give him for the second ?" 

“TIl let you know in a few minutes." Carter headed 
through the house at a brisk walk stopping in front of 
every 5000 to look at the work report. Not a one of 
them could be made ready to run in a reasonable time. 
Carter decided to use the one that came in on the first 
run on the second. It was to run one hour later. 

Just before noon, the master mechanic acting foreman 
went to see how Brown was getting along with squaring 
the valves of the 5076. It was marked up to run at 2:15. 

Brown had made changes at every place changes could 
be made. Somehow every change for the worse. He 
was running the valves over for the twentieth time when 
Carter came up. His helper was at the throttle running 
the engine. 

" About to get her?" Carter asked. 

“Well, I don't know,” the machinist replied doubtfully. 
“Tm a little rusty." 

"Let me look at it." Carter signalled the helper to 
back the engine. 

The master mechanic ran the valves and scratched his 
head. According to his calculations, only a slight change 
would be needed to eliminate reverse entirely. The 
twelve o'clock whistle caught the men wondering what 
to do next. Carter. somewhat out of practice was fur- 
ther befuddled by what the machinist had done. 

"Haven't we got a machinist here that is in practice 
on valves?" the master mechanic asked testily. 

" Yes, Reed is." 

"Where is he?" 

"Down on the 5090 pulling some superheater units," 
Brown said, "or was; I guess he's gone to check out 
now. 

"Well, catch him and tell him to work noon hour," 
Carter said. "And if you know anything about taking 
out superheater units, get on the 5090 at 1:00." 

“Yes, sir," the machinist replied. "I've pulled more 
units than any man here." 


"Tue 5097 came in on the first extra east in good condi- 
tion except the left main pin was stinking hot. Carter 
had figured to work it on the lead and not run the engine 
in the house. One look at the hot pin told him it would 
be inviting a failure with possibly a lot of damage to 
run the engine. 

“Get it in the house soon as you can,” Carter told the 
hostler. 

The dispatcher agreed to set the call up on the second 
train forty-five minutes which was some respite. 

Jenkins was waiting for valve bushings from the ma- 
chine shop at the time. The master mechanic had told 
him to work the 5090. 

The hostler got the engine in the house in record 
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time and Jenkins went to work taking the rods down. 
The machinist, more nervous by the official’s presence, 
was all thumbs. He picked up the wrong wrench, 
dropped it, and picked up another that didn’t fit. 

Carter got nervous too. At the rate Jenkins was start- 
ing, the pin wouldn’t be ready to caliper in an hour. 
Then the master mechanic remembered what Evans had 
said about Cox. “Go get Cox to help on this job,” he 
told Jenkins’ helper. 

Jenkins did the helping while Cox did most of the 
work. The lathe man was waiting, calipers in hand. 
He already had a brass in his lathe and the first cut 
taken. 

The machine man turned out the bushing in short 
order. A little more time would have made a better fit. 
It was plenty tight, but a few raps with a sledge drove 
the bushing home. 

*Do you think it'll run?" Carter asked anxiously. 

“Tve seen them put up that tight and run," Cox re- 
plied, "but damned if I can remember when. Give her 
plenty of grease and it might run." 

When the job was finished Cox went back to his draw- 
bars and Jenkins returned to his valves. The bushings 
were ready for the left side and he started pressing 
them in. 

The front bushing was tight but it went with a lot of 
persuasion. The master mechanic watched it pressed in. 
Then he examined the bushing. His face turned purple. 
He tried to speak but only succeeded in sputtering. 

Jenkins looked and his face turned purple too. 
bushing was turned so that ports didn't line up. 

After an hour trying to pull the bushing. Carter told 
the machinist to have the bushing cut out. He then 
went in search of machinist Cox. “Say, can you put 
in valve bushings?” 

"[ have," Cox replied. 

“Well, go down to the 5071 and tell Jenkins to finish 
with these draw-bars. And," he added, "stay with the 
5071 until you get it done." 

Evans returned just before five o'clock. He walked 
through the house and to the desk. “How did things 
go?" he asked the master mechanic. 

“Not so hot," Carter replied gruffly. “I had to change 
the men around a little to get any work done. They've 
been on one thing so long they can't do anything else." 

And Evans knew enough to keep his mouth shut. It 
was a day well spent and he had enjoyed sitting around 
home a few hours. i 


The 


Valves to 
The Rescue 


(Continucd from page 487) 
as well as being opened approximately once a year, ex- 
amined and repacked. On one occasion some time ago 
new stems had been installed, otherwise no repairs had 
been made in the 26 years these valves had been in 
service. 

The accompanying illustrations indicate the extensive 
damage as well as the general layout of the boilers and 
piping. Forethought by the railway engineers who de- 
signed this plant, coupled with the quality of safety de- 
vices, doubtless in this case not only saved a life but 
minimized capital investment loss as well. 

The National Safety Council’s safety award for 1937, 
signifying the council’s highest recognition for Class A 
railways, was awarded to the Chicago & North Western 
May 16, 1938. In the last eight years the North West- 
ern has led this group five times and been runner-up 
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the other three times. The presentation was made by 
D. D. Fennell, chairman of the Award committee, with 
Fred W. Sargent, president of the North Western, ac- 
cepting it in behalf of the railway company. President 
Sargent paid tribute to his employees and to employees 
of other railroads who have striven to improve their safe- 
ty ratings. The Class A group includes 19 railroads, 
these which have registered 50,000,000 or more man- 
hours of work during the year. In addition to the Class 
A contestants there were 146 other railroads in the 
competition. 


Incipient Axle Cracks 
Located Electrically 


Over a period of years, railroads have been subject to 
derailments because of fatigue failures in axles, which 
usually occur in the wheel seat, approximately 1⁄4 in. in 
from the edge of the wheel. Axles can be tested satisfac- 
torily only when wheels have been removed. A new 
method, perfected by the Sperry Products, Inc., Hoboken, 
N. J., locates cracks not visible to the eye or under a 
magnifying glass. In this method, a heavy alternating 
current is passed through and concentrated at the sur- 
face of the axle as it is rotated in a lathe; anv cracks in 
the axle will cause changes in the voltage gradient along 
sections of the axle. "These voltage changes are auto- 
matically recorded on paper, thus making a permanent 
record of the condition of the axle in regard to cracks; 
therefore, potential seats of failure are obtained without 
depending upon either the technique or the watchfulness 
of the operator. 

The testing eqiupment is designed for installation in 
standard lathes, and can be handled conveniently in any 
regular shop. It consists of current heads, brush car- 
riers, a transformer, a searching unit, an amplifier and a 
recorder. 

The current heads are designed to operate continuously 
with a testing current of 1,000 amp. and have ample 
brushes designed to maintain low temperatures. The 
brushes operate on cast-bronze slip rings provided with 
copper-mesh contact pads which insure uniform current 


492 


distribution through the ends of the axle. The axle ends 
are cleaned to secure sufficient testing current. The 
journal and wheel seats must also be cleaned to secure 
good searching-unit contact. 

The searching unit consists of two accurately positioned 
contact members made of a special alloy and designed to 
allow maximum rotary testing speeds. These members 
are spaced longitudinally on the axle to measure con- 
tinuously variations in the voltage gradient resulting 
from changes in conductivity caused by flaws at or near 
the surface of the axle. By means of spacing, selecting 
and design of the contact members, operating speeds 
ranging from 16 to 40 r.p.m. are practicable. 

The recorder comprises a rotary drum driven synchron- 
ously with the axle relay, which functions whenever the 
voltage at the searching unit rises above a predetermined 
value. Normally, the paper chart, wrapped on the rotary 
drum, shows one spiral inspection of the axle per lj, in. 
of chart. The chart record removed from the drum con- 


The tailstock current-head carrier unit before application of the 
contact pad and slip-ring casting shown in the left-hand corner 


stitutes a diagram of the surfaces tested, showing defec- 
tive regions where the voltage was higher than the 
calibrated value. The recorder is fitted with a Neon 
lamp visible to the operator during testing; this lamp is 


Sperry axle-testing equipment—A 

current is passed through the axle 

and a searching unit mounted in 

the tool post picks up any change 

in voltage gradient induced by 

cracks — Voltage changes are re- 
corded on charts 
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The recording element used with the Sperry electric axle-testing 
equipment 


in series with the record pen, and provides a means for 
visual testing if records are not required. 

The amplifier equipment consists of a high-gain vol- 
tage amplifier and a low-gain power amplifier operating 
into a galvanometer relay to actuate the indicating and 
recording apparatus. Both amplifiers utilize standard 
types of radio tubes. The equipment includes meters for 
maintaining operating level, means for calibrating the 
amplifier system, and means for adjusting the detection 
range. 

The transformer used with the apparatus has a 
capacity of approximately 32 k.v.a., intermittent, at 50- 
60 cycles, which is sufficient to provide working results. 
The transformer will supply 4, 5, 6, 7 or 8 volts by pri- 
mary tap connections to provide flexibility in setup. 

Setting up the current heads in the lathe involves no 
difficulty. To accommodate the headstock current head, 
a chuck is applied to the lathe headstock spindle, the 
chuck being of sufficient size to take a 31%4-in. stub shaft 
on the current head. An extension shaft, screwed to the 
stub shaít, provides direct recorder drive. 

The headstock current-head assembly is lifted into the 
lathe, the recorder drive shaft being passed through the 
headstock spindle while the stub shaít is clamped in the 
chuck; the jaws of the chuck are centered so that the 
center runs true within 0.010 in. 

A simple jaw clutch is then assembled on the end of 
the recorder drive shaft; this enables the recorder drum 
to be turned, for purposes of record inspection or for 
initial-position adjustment relative to the axle, indepen- 
dent of the lathe. The recorder is set up adjacent to the 
lathe and driven by a roller chain running over a clutch 
sprocket. i 

Installation of the tailstock current-head assembly in- 
cludes a carrier unit rotating on ball bearings, which 
accommodates the contact pad and slip-ring casting. The 
tailstock spindle is run out, after removing the center, 
until it projects about 6 in.; the carrier unit is then 
mounted thereon in a manner which leaves it free to 
rotate on its ball bearings. The tailstock end of the lathe 
thus becomes equipped with a live center which permits 
the slip ring and contact pad to rotate freely with the 
axle under the end thrust applied to maintain current. 

The searching unit is set up in the tool post of the 
lathe with its contact points lying on a diameter of the 
axle wheel seat. The searching unit is completely in- 
sulated from the tool post and is connected by a two- 
wire cable plug to the amplifier at a central control 
cabinet. 

The amplifier equipment, located in the cabinet, is 
operated as a constant-gain device with the complete 
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system voltage-regulated, so that changes of plus or minus 
10 per cent in line voltage or strong voltage surges at 
large defects produce negligible change in testing sen- 
sitivity. 

During operation, the sensitivity of the detecting unit 
is set as desired so that only changes of a predetermined 
magnitude will be recorded. The set can thus be used 
to find flaws without interference or confusion which 
might be caused by surface irregularities. 

The operating level (average input voltage) varies 
very slightly on a uniform axle section. Changes in cross 
section are adjusted for by the operator in routine order. 
Testing of straight sections requires no adjustment up to 
the point of tangency at fillets; the operator can, if neces- 
sary, examine the important part of a fillet by careful 
adjustment of the gain control at this region. 

Such testing should result in further service life for 
axles, which are arbitrarily condemned after a given 
period of service; each axle can be disposed of according 
to the test results. 


Cylinder Welding Car 


The welding of locomotive cylinders on the erecting 
floor, in addition to requiring floor space not conveni- 
ently available at all times for the construction of fur- 
naces, also creates more or less fire hazard because of 
wood floors. The welding car, illustrated, is used at the 
Northern Pacific shops, Brainerd, Minn., proving quite 
satisfactory in this service. Its use avoids crowding of 
the erecting floor, eliminates fire hazard and permits 
welding to be done under most favorable conditions. 

Kept in the enginehouse adjacent to the erecting shop, 
the welding car is moved to the erecting floor where 
cylinders to be welded are loaded on the car by an over- 
head crane. The car is then returned to the enginehouse 
where cylinders are prepared for welding. Furnaces are 
built around the cylinders which are pre-heated with a 
coke fire. After welding, the cylinders are allowed to 
cool slowly before the furnaces are dismantled, and the 
car is moved back to the erecting floor for unloading 
the welded cylinders. 

This car was constructed using the underframe from 
a dismantled Lidgerwood car on which are placed sheets 


Cylinder welding car used in welding dismounted cylinders outside 
of the erecting shop 
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of l-in. boiler plate supported by pieces of rail to prevent 
transmitting of any great amount of heat from furnaces 
to car. Steel supports on the sides of the car are for 
erection of a scaffolding used by welders and may be 
moved to suit the position on the car of the cylinder to 
be welded. Car jacks. shown under the side of the car 
are used to prevent the car rocking and dislodging the 
brickwork of the furnaces. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those «cho 
desire assistance on locomotive beiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission ts 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


The Manufacture of Charcoal-Iron Boiler Tubes 
Q.—How are charcoal-iron boiler tubes manufactured?—J. S. 


A.—The following method of manufacturing charcoal 
iron tubes, used by the largest manufacturers of char- 
coal iron tubes, consists of four processes, each of 
which is a separate operation in its particular mill. These 
processes are (1) the manufacture of the charcoal-iron 
blooms from the raw materials by the knobbling process, 
(2) the reduction of the iron blooms into bars, (3) the 
rolling of the bars into skelp, and (4) welding the skelp 
into tubes. 

The raw material is charged into the hearth of the 
knobbling forge along with charcoal. A cold air blast 
is applied and the metal is slowly fused. The metal is 
worked until it matures, that is, until globules of iron 
form. During the working, the action of the charcoal 
rids the iron of impurities, leaving a lump of commer- 
cially pure charcoal iron. The lump, as it comes from 
the forge fire, is a rough, porous mass made up of 
globules of charcoal iron, each covered by a thin coating 
of slag or cinder. 

Immediately after the lump has been formed at the 
forge, it is removed and placed under a shingling ham- 
mer and hammered into a bloom of the required size. 
In this operation the globules of iron are welded to- 
gether, the thin coating of slag or cinder remaining be- 
tween the particles of pure iron, and thus producing 
planes of separation which protect the iron against cor- 
rosion, pitting, and the action of acids. The cinder coat- 
ing has a very important bearing upon the physical prop- 
erties of charcoal iron. 

The bloom is charged into a coal-fired reverberatory 
heating furnace, slowly brought up to a welding heat, 
and then rolled on a bar mill into a charcoal-iron bar. 
The heating and rolling operation has a refining action 
upon the iron. The globules that existed in the original 
lump attain an elongated, fibrous structure. Each 
subsequent heating and rolling further refines the iron. 

The bars are cut in lengths of 2 or 3 ft., placed one 
above the other, and wired together in a pile of suf- 
ficient size and weight to produce skelp of a specified 
width and thickness to make a certain size tube. The 
pile is charged into a reverberatory heating furnace 
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chamber which is separate from the coal chamber, thus 
preventing the iron from absorbing impurities from the 
coal. Here the iron is allowed to attain a welding heat. 

The heated pile of bars is rolled on a roughing mill to 
about !j in. thickness. During the several passes 
through the roughing rolls, the bars are thoroughly 
welded together, an extra thick layer of protecting slag 
occurring between the bars. The strip of skelp is then 
passed through. planishing and finishing rolls, where it is 
brought to required thickness and the edges scarfed. 

From the scarfing rolls the strip of skelp is conveyed 
to the shears, cut to proper tube lengths, and while still 
hot is drawn through dies which form it in a tubular 
shape, with the scarfed edges overlapping, ready for 
welding. 

The formed tube is charged cold into a gas-fired 
furnace, and upon reaching welding heat is pushed up 
to the welding rolls, with the lap up. The tube passes 
through the rolls over a mandril and is thoroughly weld- 
ed. Charcoal iron welds easily, but to assure a perfect 
weld, the tube is first set aside to cool, after which the 
heating and welding processes are repeated. The tube 
is run through the sizing rolls to reduce it to proper size 
and then through the cross or hot straightening rolls. 
After cooling, the tube is run through a cold straight- 
ener, thus assuring a straight tube. 


Plugging of Superheater 
Tubes Below the Arch 


Q.—On engines having two syphons we put the arch down to 
the tube sheet and carry it seven bricks high. These engines 
have a tendency to plug the two top superheater tubes, one on 
each side of the syphons; in other words, we clean these tubes 
when we wash out the engine and in one trip they will come 
in with the four superheater tubes plugged. Other engines of 
the same class without syphons will go a whole month without 
the tubes becoming plugged. 

I have thought that such plugging occurs because of the 
small clearance between the crown and side sheets and the 
syphons, and because, with the Standard stoker firing fine coal, 
the coal would be fired with a sharper force on each side of 
the syphon. We have to dig these tubes out with an iron bar 
for about 1 ft. before we can blow them out.—B. C. H. 


A.—The information given in the question is insuffi- 
cient to determine the cause of the trouble experienced. 
It is apparent that for some reason there is insufficient 
draft through the tubes in question or that these par- 
ticular tubes are being required to pass more cinders 
than they can handle. It is possible that the front of 
the syphons are located too close to the firebox tube 
sheet, and, with the use of a stoker, the fine cinders are 
being diverted by the syphons; thus, the amount of the 
cinders going through the tubes, which are in line with 
the sides of the syphons, is materially increased, espe- 
cially at the top due to the action of the crown sheet in 
also diverting the cinders, causing these particular tubes 
to become plugged. 

The question of proper arch would also have con- 
siderable effect upon the plugging of the tubes and should 
be checked. 

The fire arch in modern locomotives should be of suffi- 
cient length so that the gas opening between the back 
end of the arch and crown sheet, or the gas opening be- 
tween the back end of the arch and the fire door sheet, 
does not fall below the total gas area through the tubes 
and flues; preferably, the opening above the arch should 
be 115 per cent of the tube and flue area. The same 
proportion should exist between the back end of the 
arch and the door sheet. 

(Turn to next left-hand page) 


Railway Mechanical Engineer 
DECEMBER, 1938 


DECEMBER, 1938 RAILWAY MECHANICAL ENGINEER 27 


TREAD OF TOOL STEEL HARDNESS 


GRADES UNIFORMLY TO 


SOFTER PLATE 


KM Loocuast m chs 


TRE SIN ugiat ce 


AND HUB 1 


THE SECRET 
of 


Wearing qualities and strength of chilled car 


wheels are definitely related to character and depth of chill. CH l LLE D CA R W H EEL 


The A.M.C.C.W. Research Laboratory has developed instru- M l L E A G E 


mental determination of these factors, and the Inspection 


Service provides the means of making this control effective. 


These vital steps insure a further increase in the already 


enviable mileage and safety records of Chilled Car Wheels. 


High Spots in 


Railway Affairs... 


Labor Will Co-operate 


Generally speaking, and aside from some 
of the things that George Harrison, chair- 
man of the Railway Labor Executives As- 
sociation, said in the heat of the recent 
wage controversy, he is regarded as pretty 
well balanced and more or less of a states- 
man in the union labor field. In comment- 
ing at the recent Triennial International 
Transportation Conference of the Y. M. 
C. A. of North America, at Toronto, on 
remedial measures which should be adopted 
by the government in dealing with the rail- 
roads, he made the following statement: 
"Along with that I think there is a splendid 
opportunity for labor to make its contribu- 
tion not only directly by influencing policies 
that will permit transportation to develop 
and grow, but by bringing to the public a 
better understanding of the problems of 
the industry and the necessity for fair 
treatment to that great agency so essential 
to the development and growth of the 
country." 


Recommends Federal Depart- 
ment of Transportation 


Chairman of the Interstate Commerce 
Commission W. M. W. Splawn, in an ad- 
dress before the National Association of 
Railroad and Utility Commissioners in 
New Orleans, recommended that a De- 
partment of Transportation be created by 
the federal government that would be an 
executive department in which could be 
lodged all of the promotional and other 
activities now carried on by eight or ten 
different departments and authorities. The 
Interstate Commerce Commission would he 
relieved of many of its present activities 
and would exercise jurisdiction, under fed- 
eral statutes, over rates and fares and the 
prevention of discriminations in rates and 
fares. 


Fiddling While Rome Burns 


Under the leadership of Senator Burton 
K. Wheeler, chairman of the Senate Com- 
mittee on Interstate Commerce and Rail- 
road Finance, constructive measures for 
the relief of the railroads were carefully 
avoided last year and lengthy hearings 
were devoted to digging into railroad fi- 
nancial practices. What will the Senate 
do in the next Congress? While other 
agencies interested in transportation are 
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suggesting practical and constructive meas- 
ures for strengthening the railroads, Sen- 
ator Wheeler announced at the Fourteenth 
New England Conference that he had pre- 
pared two bills for presentation to Con- 
gress. One of these proposes to make it 
easier for railroads not in trusteeship or 
receivership to borrow money for renewals 
and repairs, giving them the privilege of 
granting a prior lien for new money bor- 
rowed for such purposes. Another bill 
provides standards for railroad reorganiza- 
tions. These may be all very well, but 
what are the Senator and his committee 
going to do to put through other measures 
which will relieve the railroads of some 
of the unfair handicaps under which they 
are now operating ? 


President's Committee-of-Six 


Blocked in all directions in the effort to 
save themselves from financial disaster, 
the railroads have now only one way in 
which to turn, and that is to the Admin- 
istration and Congress for remedial leg- 
islation. Among the many agencies which 
are giving consideration to this problem is 
the so-called President's Committee-of-Six 
—three representatives of railroad man- 
agement and three from the railroad lahor 
unions (October issue, page 397). This 
committee, appointed by President Roose- 
velt, promptly resumed its activities after 
the wage controversy settlement and met 
in Washington on November 7. It is un- 
derstood that the day was spent in dis- 
cussing the situation and that each mem- 
ber will individually prepare recommenda- 
tions for later consideration by the com- 
mittee as a whole. The labor members of 
the committee are George M. Harrison, 
chairman of the Railway Labor Executives' 
Association; D. B. Robertson, president of 
the Brotherhood of Locomotive Firemen 
and Enginemen, and B. M. Jewell, presi- 
dent of the Railway Employees Depart- 
ment, American Federation of Labor. The 
representatives of management are Carl R. 
Gray, vice-chairman of the Union Pacific; 
M. W. Clement, president of the Pennsyl- 
vania, and E. E. Norris, president of the 
Southern. 


Shippers Also Worried 


Even the shippers, as represented by the 
National Industrial Traffic League, are 
greatly concerned over the precarious con- 
dition in which the railroads find them- 


selves. At a meeting of the League, re- 
cently held in New York City, certain parts 
of the railroad legislative program sug- 
gested by the Association of American 
Railroads were approved. These include 
loans to the railroads; repeal of land-grant 
statutes; withdrawal of the government 
from the Federal Barge Line as soon as a 
buyer can be found; tax relief measures; 
credit for railroad unemployment insurance 
taxes to the extent of employee dismissal 
allowance actually paid: amendment of the 
Clayton Act and amendment of the laws 
authorizing the appearance of government 
officers in rate cases. The league either op- 
posed or took no action on the other recom- 
mendations. It did appoint a special com- 
mittee on the railroad situation, however, 
which was given rather broad powers, in 
order that it might act effectively during 
the legislative crises of the next few 
months. This committee was characterized 
by the officers of the League as comprising 
the most influential members of that 
organization. , 


Railroad Transport Clinic 


The Transportation Conference sponsored 
by the U. S. Chamber of Commerce was 
mentioned in the High Spots of our Oc- 
tober number. It held a second meeting 
during the latter part of November and 
adopted a number of resolutions suggesting 
lines along which relief should be granted 
to the railroads. Among these were reso- 
lutions suggesting means for facilitating 
reorganizations; the repeal of the land- 
grant statutes; relief of expense in excess 
of net direct benefits for elimination of 
railroad grade crossings, and the recon- 
struction of railroad bridges in connection 
with navigation or flood control projects: 
relief from the undistributed profits tax; 
the avoidance of such restrictive measures 
as the train length limit bill, excess crew 
laws, six-hour day legislation, etc.; that 
Congress should require the government to 
dispose of the Federal Barge Line to pri- 
vate parties; and that the Railroad Labor 
Act should be amended (a) to include pub- 
lic members in odd numbers on adjustment 
boards so as to insure disposition of each 
case in the first instance; (b) to authorize 
federal court review of adjustment board 
decisions at the instance of the railroads, 
as now allowed employees; and (c) to 
place a limit upon the time within which 
claims can be presented. Resolutions were 
also passed with recommendations to facili- 
tate consolidations, to speed up the disposi- 
tion of abandonment applications, etc. 


(Turn to next left-hand page) 
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METHODS AND MACHINERY THAT GUARD LIMA QUALITY 


AXLES and SHAFTS 


| 
are precision-ground at Lima 


On modern grinders Lima'brings to a perfect finish the axles and 
shafts whose proper fit plays an important part in low maintenance. 
» » » Throughout every operation in the building of modern power 
close tolerances and accurate fitting is of greatest importance. » » » 
Lima, possessed of both the equipment and the experience, has 
earned an enviable reputation for turning out well-built locomotives. 


A 


LIMA 


LIMA LOCOMOTIVE WORKS (Ilt LA L E INCORPORATED, LIMA, OHIO 


INCORPORATED 


Among the 


Clubs and Associations 


Mechanical Division Convention 


THE General Committee of the Mechan- 
ical Division, A. A. R., at a meeting in 
New York on Wednesday, November 16, 
decided to hold a three-day convention in 
New York next year. The exact dates will 
depend upon arrangements which can be 
made for convention facilities, but the 
meeting will probably be held late in June. 
The transportation exhibits at the World’s 
Fair will take the place of the exhibit 
which is ordinarily associated with con- 
' ventions of this organization. 


Railroad Engineers Get 
A. S. M. E. Awards 


During the annual meeting of the Ameri- 
can Society of Mechanical Engineers, held 
at New York during the week beginning 
December. 5, two railroad men received 
honors and awards. Lawford H. Fry, rail- 
way engineer, Edgewater Steel Company, 
Pittsburgh, Pa. received the Worcester 
Reed Warner Medal, bestowed for an out- 
standing contribution to permanent engi- 
neering literature, for his "written con- 
tributions relating to improved locomotive 
design and utilization of better materials 
in railway equipment." A. I. Lipetz, chief 
consulting engineer in charge of research, 
American Locomotive Company, Schen- 
ectady, N. Y., was presented with the Mel- 
ville Medal for 1938 for his paper on “The 
Air Resistance of Railroad Equipment." 


A. S. M. E. Railroad Division 


Cunas. T. RriPrLEv, chief engineer, Tech- 
nical Board of the Wrought Steel Wheel 
Industry, Chicago, is slated to head the 
Railroad Division, American Society of 
Mechanical Engineers, during the coming 
year. Mr. Ripley succeeds Prof. Edw. C. 
Schmidt, head, Department of Railway 
Engineering, University of Illinois, Ur- 
bana, Ill, who retired as chairman of the 
Division at its annual dinner and business 
meeting which was held on December 8, 
1938, at the Midston House, corner of 
Thirty-eighth street and Madison avenue, 
New York City. 

J. R. Jackson, engineer of tests, Mis- 
souri Pacific, St. Louis, Mo., was nominated 
by letter ballot to fill the vacancy on the 
Executive Committee, Railroad Division, 
created by the retirement of Professor 
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Schmidt. Mr. Ripley and Mr. Jackson 
were recommended to the president of the 
society and appointed by him. 

The following were elected to serve on 
the General Committee of the Division, 
terms to expire in December, 1943: F. G. 
Lister, superintendent of motive power, St. 
Louis-San Francisco, Springfield, Mo.; 
Prof. G. A. Young, head, School of 
Mechanical Engineering, Purdue Univer- 
sity, Lafayette, Ind, and John Roberts, 
chief of motive power and car equipment, 
Canadian National, Montreal, Que. 

John G. Adair, mechanical engineer, 
Bureau of Locomotive Inspection, Inter- 
state Commerce Commission, Washington, 
D. C., was elected to the General Com- 
mittee to fill the vacancy caused by the 
death of the late Harvey Boltwood. Mr. 
Adair’s term expires in 1939. 

Harold C. Wilcox, associate editor, Rail- 
way Mechanical Engineer, New York, was 
elected to fill the vacancy created by the 
promotion of Mr. Jackson to the Execu- 
tive Committee. Mr. Wilcox’s term will 
expire in December, 1940. 


St. Louis Car Men Honor K. F. 
Nystrom 
A BRONZE plaque containing the inscrip- 


ticn "For His Outstanding Contribution to 
the Science and Art of Design and Main- 


tenance of Railroad Rolling Stock” was 
presented to K. F. Nystrom, mechanical 
assistant to vice-president, Chicago, Mil- 
waukee, St. Paul & Pacific, by the Car De- 
partment Association of St. Louis at a 
meeting held Tuesday evening, November 
15, at the Hotel Mayfair, St. Louis, Mo. 
The presentation was made following an 
address by Mr. Nystrom on “Master Car 
Builders” before about 280 members and 
guests of the association, including a group 
of car-department officers from Chicago. 

In discussing his subject, Mr. Nystrom 
said that the master car builder or car 
department supervisor must be a compe- 
tent director, teacher, employer and builder 
of men. He said that car supervisors must 
accept whether they like it or not the re- 
sponsibility for the safety, reliability and 
maintenance of rolling stock and that with 
this great responsibility goes the propor- 
tionate privilege of insisting upon acquir- 
ing the best equipment science and good 
workmanship can produce. 

As regards the future, Mr. Nystrom 
said, “I am convinced that at no time in 
railroad history was there such great op- 
portunity for improvement and advance- 
ment as at present. During the period of 
depressions since 1929, considerable changes 
have been made in practices and railroad 
operation. We are doing things today 
which, ten years ago, we would have said 
could not be done. We have eliminated 

(Turn to next left-hand page) 
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A DRIVING BOX takes a pounding too 


Locomotive driving boxes can "Take It", but the incessant 
pounding that results from an improperly adjusted wedge will 
soon have the locomotive in the shop for repairs .. . reduce 


such repairs by eliminating the cause with the application of 


Franklin Automatic Compensators and Snubbers. 


Franklin Automatic Compensator 
and Snubber, 


$ M 4 Repair Parts made by the jigs and fixtures that produced the original are your best guarantee of satisfactory performance. 


repair tracks and inspection points, and re- 
duced forces in greater proportion than 
traffic has been reduced, and at the same 
time, we have a better operation. At pres- 
ent, we have fewer hot boxes, fewer equip- 
ment failures and fewer accidents than we 
had ten years ago. This is an achievement 
in which we can take some comíort, but 
there are many problems which we must 
solve, as the speed of our trains 1s con- 
stantly increasing, and we have not yet 
reached the limit. Therefore, when any- 
thing goes wrong with the railroad ma- 
chine, the damage is far more costly than 
in former days.” Among other items which 
present the possibility and need for still 
further improvement, Mr. Nystrom men- 
tioned trucks, brake rigging, couplers and 
draft gears and box car interiors designed 
so that they can be kept at all times “as 
sanitary as a modern warehcuse.” 


* Lumber Night" at N. Y. 
Railroad Club 


Four short talks and a full-length sound 
motion picture described the ins-and-outs 
of the lumber industry in general and the 
interdependence of that industry with the 
railroads in particular in a program pre- 
sented by the Weverhaeuser Sales Com- 
pany of St. Paul, Minn.. before 600 mem- 
bers and guests of the New York Railroad 
Club on October 28. Opening the program, 
F. K. Weverhaeuser, president, W'eyer- 
haeuser Sales Company, outlined the ex- 
tent to which lumber is used in American 
industry and building and reviewed its 
production curve. He pointed out that the 
industry stands fourth in the number of 
employees and fifth in wages paid in the 
country and that more than 6,000,000 peo- 
ple depend upon it for a livelihood. He 
especially emphasized the fact that lumber 
is the only readily reproducible national 
resource and stated that with a modern 
and entirely practical schedule of reforest- 
ation and protection American forests will 
produce two or three times the number 
of trees for which markets are now avail- 
able. 

M. W. Williamson, manager, railroad 
and car lumber sales, spoke on the mod- 
ernization of the lumber industry, review- 
ing the progressive mechanization of the 
processes of harvesting trees and handling 
them at mills. "What the Railroads Mean 
to the Lumber Industry" was the subject 
presented by I. N. Tate, vice-president and 
secretary of the company. [n illustration 
of the interdependence between these two 
industries, the speaker cited the following 
railroad activities which have or had an 
effect on lumbering: (1) Land grant tracts 
given to the railroads became a tremendous 
source of supply for timber and the desire 
of the roads to secure working capital from 
their holdings of timber acted as a great 
stimulant for the sale of their lumber in- 
terests and hence to the development of 
the industry and the opening up of the 
West. (2) The willingness of the rail- 
roads to build branch lines into inaccessible 
timber areas widened the area of lumber 
operations. (3) The Transportation of 
products from saw mills to large markets 
performed by the railroads is absolutely 
essential, for lumber is a bulk commodity 
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and is produced a great distance from its 
chief markets. For example, the rail haul 
of fir timber to eastern territory averages 
2,600 miles. (4) Experience has further 
proven that they [the railroads] deliver 
the products of the lumber industry in bet- 
ter condition than is possible in any other 
medium of transportation. The Weyer- 
hacuser mills were able to increase the 
percentage of their all rail shipments from 
Ol per cent in 1934 to 6952 per cent in 
1937. (3) The railroads have been larze 
users of forest products, averaging about 
20 per cent of the total products in pre- 
depression years to less than 10 per cent 
at present. 

In discussing the volume of lumber ship- 
ped by rail, Mr. Tate declared that the 
lumber industry wants to ship its products 
by rail but is finding it increasingly dif- 
cult to do so. In illustration of this he 
pointed out that ten years ago certain east- 
ern distributing yards shipped 77 per cent 
of their lumber by rail This volume 
shrank to 1714 per cent in 1936, to 91% per 
cent in 1937 and to 5'4 per cent in the first 
eight months of 1938. Furthermore, he 
said the industry in the South and West 
is finding it increasingly difficult. to hold 
to rail shipment to nearby points. In con- 
clusion the speaker said that great oppor- 
tunities exist for railroad traffic in lower- 
ing transportation costs so as to make 
available to markets certain. species. and 
types of trees that are at present left in 
the woods because of unprofitalility. 

The final speaker, H. T. Kendall, vice- 
president and general manager, in discuss- 
ing what the lumber industry means to 
the railroads, pointed out that over 7 per 
cent of total carloadinys are lumber; that 
the average freight on lumber is $269 per 
thousand dollars of value, compared with 
$62 to $82 on iron and steel and $79 on 
stone. 


DIRECTORY 


The following list gives names of secretaries, 
dates of next regular meetinus, and places of 
meetings of mechanical associations and railroad 
clubs: 


Arr-Brake Association. — R. P. Ives, Westing- 
house Air Brake Company, 3490 Empire State 
building, New York. 

Arniko RarLwav Suprty Assocration, — J. F. 
Gettrust, P. O. Box 5522, Chicago. 

AMERICAN. Ratitwav. Toor FOREMEN'S ASSOCIA- 
TioNv.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MFCHANICAL ExNGINEERS.— 
C. E. Davies. 29 West Thirty-ninth street, 
New York. Annual meeting December 5-9. 
Engineering Societies building, New York. 

Raivroap Diviston.—Marion B. Richard- 
son, P. O. Box 205, Livingston, N. J. 

Machine Stop Practice Divisiov.—]. R. 
Weaver, Westinghouse Electric & Manufac- 
turing Co.. East Pittsburgh, Pa. 

Marrxiaus Hanptrng Divisio, — F. J. 
Shepard, Jr.. Lewis-Shepard Co., Watertown 
Station, Boston, Mass. 

Om asp Gas Powrr Diviston, — M. T. 
Reed, 2 West Forty-tifth street, New York. 

Fekts. Divisio) . R. Mumford, N. Y. 
Steam Corp., 130 Fifteenth st.. New York. 

ASSOCIATION or AMERICAN Rattroaps. — J. M. 
Symes, vice-president) operations and main- 
tenance department, Transportation Building, 
Washington, D. C. 

OPERATING Srctros, — J. C. Caviston, 30 
Vesey street, New York. 

Mrcnuaxicar Divisios,— V. R. Hawthorne. 
59 East Van Buren street, Chicago. 

Purcnases AND Stores DivisioN.—W. J. 
Farrell, 30 Vesey street, New York. 

Mot r Transport Diviston, — George M. 
Campbell, Transportation Building. Washing- 
ton, D. C. 


Canapian RatrLway Cva. — C. R. Crook, 4468 
Oxford avenue, Montreal, Que. Regular 
meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Car Dirk Me NT Association or Sr. Lovis. — 
J. J. Sheehan, 1101. Missouri Pacific Bidg.. 
St. Louis, Mo. Regular. monthly meetings 
third. Tuesday of each month, except June, 
Tuis and August, Hotel Mayfair, St. Louis, 
Mo 

Car DEPARTMENT Orticers’ Assoctation.—Frank 
Kartheiser, chief clerk, Mechanical Dept., 
C. B. N Q. Chicago. 

Car FouraueN' S Association of Citicaco.— 6G. K. 
Oliver, 2514 West Fifty. fifth. street, Chicago. 
Regular meetings, second Monday in 
menth, except June, July and August. La 
Salle Hotel, Chicago. 

Caw FokrMrN s Nssocrarras oF OMAHA, Covsxeit 
BLUFFS AND Sour OMAHA [NTERCHANGE.— 
H. E. Moran, Chicago Great Western, Coun- 
al Blus. Ta. Regular meetings. second 
Thursday of each month at 1:15 p. m. 

Cenrkan Ran way Cron or Borrpsro, — Mrs. M. 
D. Reed. Room 1817, Hotel Statler. Butale. 


N. Y. Regular meetings, second T'iursiay 
each month, except. June, July and August, 
at Hotel Statler, Buffalo. 

Easters Car FokrMEN' S Association, — F. L. 


Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Y. Regular. meet- 
ines, seeond Friday of each month, except 
May, June, July, August and September. 

Inpianapotis Cak TNsprerion ASSOCIATION, — 
R. A. Singleton, &22 Rig Four Bailding, 
Indianapolis, Ind. Regular meetings. first 
Monday of each month, except July. August 
and September, at Hotel Severin, Indianap- 
olis, at 7 p. m. 

InteRNATIONAL KRsitway Frere Assecration, — 
See Railway Fuel and Traveling Engineers’ 
Association. 

INTERN TIONS, Rartway 
Assocration. F. T. 
eral foreman, D. L. 


GENFRAL FonEMEN'S 
James (President), gen- 
& Waa Kingsland. N. F 
TntersSationan Ratiway Master Bü sc RSMITHS 

Association, =W. J. Maver, Michigan Caen- 
tral, 2347 Clark avenue. Detroit, Mich. 
Mastik Bottek Makers’ Asse cration, — A. F. 

Stiglmeier, secretary, 29 Parkwood street, Al- 
hany. N. Y 


New Esotasp Rarprosp Ciern, — W. E. Cade. 
]r. 683. Atlantic avenue, Boston, Mass. 
Regular meetings, second Tuesday in each 


month, except June, July, August and Sep- 
tember, at Hotel Touraine. Boston. 

New Yokk Rattrosp Crere.—D. W. Pye, n 
827, 30 Church street, New York. Meetings. 
third Friday in each month. except Tune. 
July. August. September, at 29 West Thirty- 
ninth street, New York 

Nortuwest Car Mex’s Association. — F. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway. St. Paul, Mins. 
Meetings, first Monday each month. except 
June, July and August, at Midway Club 
rooms, University and Prior avenue, St. Paul. 

Pacrric Rarway Cien. -- William S. Wellner, 
P. O. Box 3275, San Francisco, Cal. R 
lar meetir second Thursday of each month 
in San Francisco and Oakland, Calif.. alter- 
nately, excepting June in Los Angeles aud 
October in. Sacramento, 

Rareway Chun of GRkENVILLE.— Sterle H. Not- 
tingham, Greenville, Pa. Regular. meetings. 
third Thursday in month, except June. July 
and August. 

RartLwav Cres oF Pittsarren.—-J. D. Conway, 
1941 Oliver Building, Pittsburgh, Pa. Regn- 
lar meetings, fourth Thursday in month. ex- 
cept Tune, July and August, Fort Pitt Hetel, 
Pittsburgh, Pa. 

Raitway Frere Protection Association.—P. A. 
Bissell, 40 Broad street, Boston, Mass. 


RaiLwav FUVEL anp TRAVELING ENGINEERS’ As- 
sociATioN.— T. Duf Smith. 1255 Old Colony 
building, Chicago. 

Ram wav Suppry MANUFACTURERS! ASSOCIATION. 
--J. D. Conway, 1941 Oliver Building. Pitts- 
burgh. Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

SOUTHERN AND SOUTHWESTERN RAILWAY Cius.— 
A. T. Miller, P. ©. Box 1205, Atlanta. Ga. 
Regular meetings, third Thursday in Janu- 
ary, March, May. July and September. An- 
nual meeting, third Thursday in November, 
Ansley Hotel, Atlanta, Ga. 

Toronto Rart. way Crve.—D. M. George, Box 8. 
Terminal A, Toronto, Ont. Meetings, fourth 
Monday of each month, except June, July 
and August, at Royal York Hotel, Toronto. 
Ont. 

TRAVELING ENGINEERS” Assocration.—See Rail- 
wav Fuel and Traveling Engineers’ Associa- 
tion. 

Western RartL wav Crun.—W. L. Fox, executive 
secretary, Room 822, 310 South Michigan 
avenue, Chicago. Regular mectings, third 
Monday in each month, except June, July. 
Awgust and September. 
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BE SURE 
No Areh Brick 
Is Missing 


There’s More to SECURITY ARCHES Than Just Brick 


In these days of rigid economy, don’t draw 
the line too fine and let a locomotive leave the 
roundhouse with an imperfect Arch due to 
lack of supplies. 

A single missing Arch Brick has a mighty 
serious effect on steaming and on the eff- 
ciency of the locomotive. 


Today, a dollar’s worth of fuel means more 
than ever before. To spend it effectively, 
every Locomotive Arch should be maintained 
in perfect condition. 

Be sure your stocks on hand are ample to 
provide fully for all locomotive requirements, 
so that locomotive efficiency will not suffer. 


AMERICAN ARCH CO. 
INCORPORATED 
60 EAST 42nd STREET, NEW YORK, N. Y. 
Locomotive Combustion 


Specialists 


HARBISON-WALKER 
REFRACTORIES CO. 


Refractory Specialists 


A buffet car for use on the clectrified lines of the Southerm Railway of England 


—— NEWS — 


New Construction 


Tue Chicago & Eastern Illinois has 
awarded a contract to The Austin Com- 
pany, Cleveland, Ohio, for the construction 
of the Oaklawn shops at Danville, Ill., 
a new coach shop 110 ft. by 417 ft. of brick 
construction with steel framework on a 
concrete foundation. The project will cost 
approximately $200,000. 


Dismantling Program 


Tue Chicago, Rock Island & Pacific 
has under way a program for the dismantl- 
ing of freight cars and locomotives which 
is being accomplished at the rate of 200 
cars or more per month. During Septem- 
ber, 295 freight cars and 4 locomotives 
were dismantled; during October, 448 
freight cars and 18 locomotives; and during 
November, approximately 200 freight cars 
and 17 locomotives. 


Equipment Building in 
Railroad Shops 


The Missouri Pacific has completed the 
construction of 100 50-ton 45-ft. flat cars 
at its DeSoto, Mo., shops. 

The Illinois Central is constructing 100 
flat cars 52 ft. long and 10 ft. 4 in. 
wide in its shops at Centralia, Ill. The 
under-frames have been fabricated at the 
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Nonconnah shops at Memphis, Tenn. Not 
including parts of 100 flat cars of smaller 
sizes that will be dismantled and used, 
the work will cost approximately $145,000. 


1938 Mechanical Division 
Letter Ballot Results 


In Circular No. DV-940, issued under 
date of November 8, by the Association 
of American Railroads, Mechanical divi- 
sion, the results of the letter ballots on 
commendations of various committees re- 
porting to the meeting of the General Com- 
mittee at Chicago on June 29, 1938, are 
given in detail, a total of 78 individual 
propositions being involved. As a result 
of a favorable letter ballot all of these 
propositions to amend the standard and 
recommended practice of the division are 
approved effective March 1, 1939; with the 
exception of Propositions 4 (a) to 4 (aa), 
inclusive, covering definitions and designat- 
ing letters which are approved effective im- 
mediately; and with the further exception 
of Propositions 9 to 55, inclusive, to amend 
the loading rules of the division which are 
approved effective February 1, 1939. 


Roads Withdraw Wage 
Reduction 


Tue railroads have withdrawn their de- 
mand for a 15 per cent reduction in wages. 


By this action, taken at the annual meeting 
of the Association of American Railroads 
at Chicago on November 4, the railways 
will comply with the recommendation of 
the President’s fact-finding committee. 
The meeting at Chicago was called in re- 
sponse to President Roosevelt’s request on 
October 31 for early advice regarding 
the attitude of the railway managements 
towards the findings of the emergency 
board. In a telegram sent to President 
Roosevelt in the afternoon, announcing the 
withdrawal of notices of wage reductions, 
J. J. Pelley, president of the Association 
of American Railroads, said in part: 
“The railroads are taking this action, 
not because they agree with the conclusions 
reached by the board, but because they 
recognize the gravity of the situation, and 
because they hope that out of it there will 
come, through the co-operation of all con- 
cerned, a sounder and more equitable trans- 
portation policy in this country.” 


I. C. C. Expands Authorization 
For Use of Welded Tank Car 


Tur Interstate Commerce Commission, 
by Commissioner McManamy, has auth- 
orized the trial use of a glass-lined, two- 
unit, fusion-welded tank car for the trans- 
portation of water-white, electrolyte-grade 
(66 deg. Baume) sulphuric acid. The 
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ELESCO EXHAUST STEAM INJECTORS 


THE SUPERHEATER COMPANY 


Meet i: of AMERICAN picti COMPANY, INC. 
60 East 49nd Street, NEW YORK 9 S. Michigan Ave., cis 
A-1282 Canada: THE SUPERHEATER COMPANY, LTD., MONTR EA 


Superheaters « Exhaust Steam Injectors « Feed Water Heaters « American Throttles « A cet « Steam Dryers 


authority, carried in an order amending 
the order in No. 3666, Special Series A, 
dated September 4, 1935, does not involve 
the construction of the car; it merely 
expands the authorization as to the use 
of a car already built. 


Bureau of Safety Accident Report 


OF the total of 95 accidents reported by 
the Bureau of Safety, Interstate Commerce 
Commission for the period July, 1937, to 
July, 1938, 21 were attributed either wholly 
or in part, to roadway influences; 7 were 
laid to rail or switch failures, 4 to struc- 
ture faults, 7 to landslides, rockslides or 
washouts arid 3 to miscellaneous obstruc- 
tions on track. Failures in rolling stock 
were cited as the cause of 9 accidents, and 
the contributing cause of 1 mishap. Such 
mechanical factors included 2 coupler fail- 
ures, 3 truck and side clearance irregulari- 
ties, 2 arch-bar truck breakdowns and 1 
broken journal due to overheating. 


Streamliners Make Money, 
Says Report 


REVIEWING in varying degrees of com- 
pleteness the operation of some 76 high- 
speed “luxury” trains which have been in- 
troduced on American railroads in the last 
four years, Coverdale & Colpitts, consult- 
ing engineers, New York, conclude that 
“Every lightweight streamlined train oper- 
ating in this country has produced addi- 
tional passenger traffic and substantial carn- 
ings for the railroad placing it in service.” 
In the 68-page report on “Streamline, 
Light - Weight, High - Speed Passenger 
Trains," which Coverdale & Colnits have 
prepared for the Edward G. Budd Manu- 
facturing Company, Philadelphia, Pa., there 
are contained short histories of each train 
selected for treatment, classified by operat- 
ing roads, details of the trains themselves, 
characteristics of their present routes, 
speed statistics, and, where obtainable, re- 
venue and traffic figures. 

The Denver “Zephyrs,” of the Chicago, 
Burlington & Quincy, produced the highest 
ratio of earnings of any train of this tyne 
in the year ended June 30, 1938, the re- 
port shows. Building up a gross revenue 
of $2,088,938, these trains earned a net of 
$1,568,831, or 75.1 per cent of the gross 
and $2.07 per train-mile. Highest net rev- 
nues per train-mile were earned by the 
two “Daylights” of the Southern Pacific, 
operating between Los Angeles, Cal., and 
San Francisco, and the two “Hiawathas” 
of the Chicago, Milwaukee, St. Paul & 
Pacific, the report reveals, the former roll- 
ing up $3.211 per train-mile and the latter 
$3.217. In August, 1937, during the sum- 
mer vacation season, the “Daylight” trains 
took in fares aggregating $6.28 per train 
mile. Of the long distance sleeping-car 
trains, the “City of San Francisco,” oper- 
ated by the Chicago & North Western, 
Union Pacific and Southern Pacific be- 
twcen Chicago and San Francisco, shows 
the highest net per train-mile—$2.529. 

Chicago-Denver, Colo., runs appear to 
be the lcaders in daily mileage. Each of 
the two "City of Denver" trains of the 
North Western-Union Pacific run 1.048 
miles each day, while each of the Burling- 
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ton's Denver "Zephyrs" covér 1,036 miles 
daily. The record for average speed seems 
to be held as well by the Denver "Zephyrs" 
for their 66 m.p.h. average speed on sched- 
uled runs (one of these trains made a non- 
stop run of 1,017 miles from Chicago to 
Denver in 12 hours 12 min., at the average 
speed of 83.4 m.p.h. on October 23, 1936). 

The Atchison, Topeka & Santa Fe, now 
possessing the largest fleet of streamline 
trains, actually had only one of these, the 
"Super Chief," in operation before the be- 
ginning of 1938, but these trains still pro- 
duced $1,306,928 in gross revenue, with a 
net earning of $1.27 per mile. The ratio 
of net earnings to the gross was 61.3 per 
cent. 

Of 28,3095 passengers carried by the “Pio- 
neer," "Twin," "Sam Houston” and “Ozark 
State" Zephyrs of the Burlington, 6,187, or 
21.8 of the total, answered periodical ques- 
tionnaires to the effect that they would 
have traveled by auto, bus or plane had 
not the Zephyr service been available. 
These and similar statistics not included on 
the report "prove conclusively that the new 
trains have induced a large number of per- 
sons to travel by rail who would not other- 
wise have done so." 

The report pointed particularly to the 
growth of traffic on the Santa Fe's "Super 
Chief." The first new lightweight "Super 
Chief" was placed in service between Chi- 
cago and Los Angeles in May, 1937. In 
February, 1938, a second train was added 
to provide twice-a-week service. Revenue 
for the period January 1 to June 30, 1937, 
was $238,581; from July 1 to December 31, 
1937, it grew to $306,286, and for January 
1 to June 30, 1938, to $488,072. 

In the report attention is called to the 
fact that the data are based wholly on 
records compiled by the accounting staffs 
of the respective railroads and that the 


information given therein, therefore. is au- 
thoritative. The items, however, are not 
entirely comparable one railroad with 
another. Overhead charges not directly ap- 
portionable to train operation—interest, de- 
preciation, taxes and insurance—are omitted 
from the statements of revenues and ex- 
penses, also terminal rentals. 


Representation of Shop 
Employees 


Great Northern.—Some Great North- 
ern shop employee groups voted for rep- 
resentation by organizations operating 
through the Railway Employees Depart- 
ment, American Federation of Labor, while 
others chose the Associated Organiza- 
tions of Shop Craft Employees, Great 
Northern Railway, in recent elections con- 
ducted under the auspices of the National 
Mediation Board. 

In one election covering the road gen- 
erally the A. F. of L. unions were chosen 
by the machinists, blacksmiths, molders, 
electrical workers, the apprentices and 
helpers of the foregoing, and power house 
employees and shop laborers; Associated 
won the right to represent the boiler- 
makers, sheet metal workers, and carmen 
(including coach cleaners), their appren- 
tices and helpers. In a separate election 
held among employees of King Street sta- 
tion, Seattle, Wash., the Associated was 
chosen by the machinists, sheet metal 
workers (including molders), electrical 
workers, and carmen (including coach 
cleaners), and the apprentices and helpers 
of the foregoing; A. F. of L. unions won 
among the power house employees ard 
shop laborers, while in the craft oí black- 
smiths, their apprentices and helpers no 
certification was made for the reason that 


New Equipment Orders and Inquiries Announced Since 
the Closing of the November Issue 


Lecomotive ORDERS 


No. of 
Company Locus. 
1 


Kansas City Terminal......... 


Type of Loco. 
900-hp. Diesel-elee* ric 
2 Diesel-electric switch 
Diesel-electric 


Builder 
American Loco. Co. 
Flectro-Motive 
Electro-Motive 
American Loco. Co. 
Baldwin Loco. 


LOCOMOTIVE INQUIRIES 


Diesel-electric 


FREIGHT-CAR ORDERS 


Seaboard Air Line ........ E lt 
Sorocabana Railway s 4* 4-10-2 
White Pass & Yukon Route.... lt 2-8-2 
Columbus & Greenville......... 5 2-8-2 
Reading-Central of New Jersey. 15§ 
No. of 

Road Cars 
Cornwall Railroad... ... sess. 20 
Bessemer & Lake Erie......... 100 Flat 
Illinois Central ......... ee eee ee 1,000 Box 


Type of Car 
75-ton ore cars 


Ruilder 
Bethlehem Steel Co. 
American Car & Fary. Co. 
American Car & Fdry. Co 


FREIGHT-CAR INQUIRIES 


Norfolk & Western.......... s. 1,500 SS-ton hopper 
600 50-ton box 
Wheeling & Lake Erie......... 400 . 60-ton hopper 


PassENGER-CaR ORDERS 


No. of 
Road Cars Type of Car Builder 
Seahoard Air Line...........06 1i Dining Edw. G. Budd Mfg. Co. 
61 Chair Edw. G. Budd Míg. Co. 
Southern 2. enar eee Seles 25 70-ft. express Bethlehem Steel Co. 


PassENGER-ÜAR. INQUIRIES 


Temiskaming & Northern Ontario 1 


* Mcter.gage, three-cvlinder 4-10-2 locomotives. 


Rail motor car 


f Total engine weight about 72'4 tons; l7-in. by 22-in. cylinders; driving wheels, 44 in. in 


diameter. 


f The locomotive and seven cars will comprise one train of stainless steel streamlined. 
i The locomotive will be equipped with two 1,000 hp. General Motors Diesel engines. 


§ Purchase authorized. 
T Subject to the approval of the I. C. C. 
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no organization or individual received a 
majority vote. i 

Virginian.—Labor organizations affiliated 
with the Railway Employees’ Department, 
American Federation of Labor, won re- 
cent elections supervised by the National 
Mediation Board on the Long Island and 
the Washington Terminal while the 
Brotherhood of Railroad Shop Crafts of 
America, Virginian System, was chosen in 
a third contest by the Virginian’s carmen 
(including coach cleaners), their helpers 
and apprentices. 

As a result of the election on the Long 
Island, the International Association of 
Machinists has been designated to repre- 
sent machinists while the International 
Brotherhood of Firemen, Oilers, Helpers, 
Roundhouse & Railway Shop Laborers was 
chosen by the power house employees and 
railway shop laborers. 


Equipment Depreciation Orders 


EgQuiPMENT depreciation rates for 21 
railroads are prescribed by the Interstate 
Commerce Commission in a new series of 
sub-orders and modifications of previous 
sub-orders in No. 15,100 Depreciation 
Charges of Steam Railroad Companies. 
The composite percentages, which are not 
prescribed rates, range from 3.03 for the 
Texas & New Orleans to 11.61 for the 


Howard G. Hitt, sales and service en- 
gineer of the Miller Felpax Company, Win- 
ona, Minn., has been appointed mechanical 
engineer, in addition to his other duties. 


* 


WATER JEHU, general manager of the 
Timken Roller Bearing Company, Ltd., 
Toronto, Ont., has been appointed district 
manager of the Timken Roller Bearing 
Company, with headquarters at Boston, 
Mass. 


* 


THe CruHrcAco RarLway | EQUIPMENT 
Company, Chicago, has entered into a con- 
tract with the Pullman-Standard Car Man- 
ufacturing Company whereby it will take 
over all Pullman patents covering car dcors 
and door fixtures. 


* 


Harry L. Frevert has been elected a 
member of the board of directors and the 
executive committee of The Baldwin Loco- 
motive Works, to fill the vacancies caused 
by the resignation of George H. Houston 
recently. Mr. Frevert is president of The 
Midvale Company. 


* 


THE BETHLEHEM STEEL ComMPANy has 
tecently completed a large expansion and 
modernization program at its Johnstown, 
Pa, axle plant. This includes additional 
equipment in the forging and heat-treating 
departments and an entirely modern axle- 
finishing shop. In the forging department 


Railway Mechanical Engineer 
DECEMBER, 1938 7 


Osage. Also included among the 21 roads 
are the Cheswick & Harmar; the Sumpter 
Valley ; the Akron, Canton & Youngstown ; 
St. Joseph Terminal; New York, Chicago 
& St. Louis; Alton; Chicago, Indianapolis 
& Louisville; and Grand Trunk Western. 

The above-mentioned 3.03 composite per- 
centage for the Texas & New Orleans is 
derived from prescribed rates as follows: 
Steam locomotives (both owned and 
leased), 2.76 per cent; other locomotives, 
9.46 per cent; freight-train cars (owned), 
3 per cent—leased, 3.36 per cent; pas- 
senger-train cars (owned), 2.47 per cent— 
leased, 2.72 per cent; light-weight stream- 
lined passenger-train cars (leased), 3.84 
per cent; work equipment (owned), 3.72 
per cent—(leased), 3.32 per cent; miscel- 
laneous equipment, 10.35 per cent. 

The A. C. & Y.’s composite percentage 
is 4.03; its prescribed rates: steam loco- 
motives, 3.55; freight train cars, 5.69; 
passenger train cars, 3.83; work equipment, 
3.61; and miscellaneous equipment, 17.96. 

The Nickel Plate’s composite percentage 
of 3.93 is derived from the following 
prescribed rates: Steam locomotives, 3.8 
per cent; freight-train cars, 4.04 per cent; 


. passenger-train cars, 3.1 per cent; work 


equipment, 4.43 per cent; miscellaneous 
equipment, 6.95 per cent. The Alton's 
composite percentage of 4.34 is derived 


Supply Trade Notes 


the equipment includes an additional forg- 
ing hammer and a charging machine. 
There are two new modern heat-treating 
furnaces. The axle-finishing shop is housed 
in a building having brick walls with large 
steel sash and saw-tooth roof. The floor 
is concrete with the surface hardened to 
withstand heavy trucking and prevent 
dusting, and wood blocks have been laid in 


EPLILSINN DN 


from the following prescribed rates for 
owned and leased equipment, respectively : 
Steam locomotives, 5.09 per cent and 2.78 
per cent; other locomotives (leased), 6.63 
per cent; freight-train cars, 4.79 per cent 
and 2.5 per cent; passenger-train cars, 3.79 
per cent and 2.74 per cent; work equip- 
ment, 3.23 per cent and 6.93 per cent; mis- 
cellaneous equipment (owned), 13.33 per 
cent. 

The Monon's composite percentage is 
3.67; its prescribed rates are as follows: 
Steam locomotives, 2.78 per cent; freight- 
train cars, 4.23 per cent; passenger-train 
cars, 2.87 per cent; work equipment, 3.92 
per cent; miscellaneous equipment, 14.98 
per cent. The Grand Trunk Western’s 
composite percentage of 3.23 is derived 
from the following prescribed rates for 
owned and leased equipment, respectively : 
Steam locomotives, 3.28 per cent and 2.78 
per cent; other locomotives (owned), 6.5 
per cent; freight-train cars, 3.37 per cent 
and 3.11 per cent; passenger-train cars, 
3.8/ per cent and 3.16 per cent; work 
equipment (owned), 3.5 per cent; mis- 
cellaneous equipment (owned), 9.67 per 
cent. 

The statement also lists Sub-order No. 
189-A, which vacates Sub-order No. 189, 
dated June 17, 1935, relating to the Char- 
lotte, Monroe & Columbia. 


front of all machines. There is a battery 
of cutting-off and centering machines ; cen- 
ter-driven axle lathes, each having two 
tools at each end to permit the employment 
of a very slow feed without sacrifice of 
production; a battery of end-driven lathes 
for overall finishing, where required; bor- 
ing mills with a capacity of 6-in. holes 126 
(Continued on second left-hand page) 


Inspecting axles on the shipping bed at the Johnstown, Pa., plant of the Bethlehem Steel Company 
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Railroads using EMC Diesel Switchers have definitely 
proved these clear-cut economies. . . 


@ Fuel costs normally reduced 75 per cent. 


DI ESEL € Maintenance costs reduced 50 per cent. 


€ Enginehouse expenses, including lubricants, water, supplies,—reduced 


POWER 66 per cent. 


€ Availability for service averages 94 per cent. 
€ Uniform efficiency throughout entire year. 


€ Safer and faster operation through better visibility—absence of smoke 
and steam —higher initial tractive effort. 


€ Elimination of fire hazard and smoke complaints. 
€ Less track wear and fewer derailments. 


€ Combined tangible savings normally sufficient to liquidate the Diesel's 
first cost in 5 years. 


EC -MOTIVE 


lm A' d 


ISLAND 
THE FELT. 


@ HE Rock Island now has 37 EMC Diesel Switchers 
in service ... Each Switcher is saving $1,000.00 

per month over and above carrying and amortiza- 
tion charges . . . Operating at an availability of 98 
per cent, these 37 EMC Diesels have replaced 80 


steam swiichers... 


CORPORATION 


LAX GRANGE; ILLILNOES?<U. S, A: 


in. long, and a grinding machine for overall 
finishing of axles for high-speed passenger 
equipment. The machines are served by 
overhead monorails with electric hoists, 
and the shipping bed adjoining the machine 
tools is served by an overhead crane. 
There is a stock yard with a storage ca- 
pacity of about 1,500 tons. 


* 


L. F. KiNpERMAN, formerly associated 
with the Republic Steel Corporation and 
the Westinghouse Electric & Manuíactur- 
ing Company, has been appointed district 
sales representative for the Cleveland- 
Pittsburgh territory of Iron & Steel Prod- 
ucts, Inc., Chicago, with headquarters in 
Warren, Ohio. 

* 


Dn. A. GiEsL-GrEsLINGEN, who for some 
years has been serving as a consulting en- 
gineer in the United States, has returned 
to Austria as assistant sales manager of 
the Wiener Locomotiv Fabrik—A. G. Vi- 
enna. Dr. Giesl first came to the United 
States in October, 1929. He was connected 
with the Western Railway Equipment Com- 
pany, St. Louis, Mo., doing special en- 
gineering work from 1930 to 1933. Since 
1933 he served as consulting engineer for 
various companies. 


THe Owexs-ILLINOIS GLass COMPANY 
and the Corning Glass Works have formed 
the Owens-Corning Fiberglas Corporation 
which will produce a variety of products 
made from fiber glass. These products 
will be marketed in such fields as house- 
hold equipment, building construction, re- 
frigeration insulation, air filters, and elec- 
tric-power insulation, fields previously 
dominated by organic textiles and other 
materials. The products and processes are 
protected by basic patents. 

The Gustin-Bacon Manufacturing Com- 
pany, who in the past have been affiliated 
with the Owens-Illinois Glass Company 
in the distribution of Fiberglas products 
to the railroad industry, will act in the 
same capacity for the Owens-Corning 
Fiberglas Corporation. 

The new corporation, the Owens-Corning 
Fiberglas Corporation, is financed jointly 
by Owens-Illinois and Corning and is an 
independent corporate structure which will 
not operate as a subsidiary of either par- 
ent company. The officers are: Chairman 
of the board, Amory Houghton, who is 
also president of the Corning Glass 
Works; president, Harold Boeschenstein, 
who has resigned as vice-president and 
general manager of the Owens-Illinois 
Glass Company; vice-presidents, Games 
Slayter, who has played a major part in 
the development of the new basic product, 
and W. P. Zimmerman, formerly general 
manager of the industrial products division 
of Owens-Illinois; general sales manager, 
G. E. Gregory, former sales manager of 
Corning; secretary, A. C. Freligh, former 
comptroller of fiber glass products of 
Corning; comptroller, H. R. Winkle, for- 
merly assistant comptroller of Owens-Illi- 
nois. The principal offices of the company 
are at Toledo, Ohio. The New York of- 
fices are at 718 Fifth avenue. Other sales 
offices will be located at Boston, Mass. ; 
Washington, D. C.; Chicago; Detroit, 
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Mich. ; Pittsburgh, Pa.; Cincinnati, Ohio, 
and San Francisco, Calif. 

Amory Houghton was born on July 27, 
1899, at Corning, N. Y. He was educated 
at St. Paul's School, Concord, N. H., and 


Amory Houghton 


Harvard University. After receiving his 
A. B. degree at Harvard in 1921 he entered 
the service of the Corning Glass Works. 
He was made assistant to the president 
in 1926 and became executive vice-president 
in 1928. He was elected president in 1930. 

Harold Boeschenstein was born on July 
21, 1896, at Edwardsville, Ill. He was 
educated at the University of Illinois, 


Harold Boeschenstein 


from which he received the degree of B.S. 
in 1920. He joined the Illinois Glass Com- 
pany at Alton, Ill, in 1921, and the Owens- 
Illinois Glass Company in 1930 when the 
Owens Bottle Company and the Owens 
Glass Company were merged. 


* 


WitLIAM S. Jon sow, district manager 
of the American Car and Foundry Com- 
pany, Berwick, Pa., retired at his own re- 
quest on December 1. Mr. Johnson com- 
pleted 53 years service in the employ of 
the American Car and Foundry Company, 
and its predecessor, during the last 17 of 
which he was in full charge of the Ber- 
wick district. He started his career in the 
rolling mill of the Jackson & Woodin Co., 
which later merged with other independents 
to form the American Car and Foundry 
Company. He rose through various steps 
until he reached the district managership 
on May 1, 1921. Guy C. Beishline has been 


appointed district manager in charge of the 
Berwick district, vice Mr. Johnson. Mr. 
Beishline began his career with the Ameri- 
can Car and Foundry Company, but re- 
signed in 1914 to join the Mt. Vernon Car 
and Manufacturing Co. In the course of 
20 years he rose to the position of plant 
manager, vice-president and director. In 
1937 he rejoined the American Car and 
Foundry organization as a special assistant 
on the staff of the vice-president in charge 
of operations, from which he is now pro- 
moted to the district managership. 
* 

Tur Division or ENGINEERING AND RE- 
SEARCH of the Crane Company held open 
house to several hundred scientists, educa- 
tors, research men, engineers, business 
executives, and magazine and newspaper 
editors at the research and testing labora- 
atories of the company at Chicago. The 
occasion of the event was the completion 
of an ambitious program of enlargement 
and extension of the company's laboratory 
facilities. This program of development 
has been carried forward under the general 
direction of L. W. Wallace, director of 
the Engineering and Research division, 
and formerly director of engineering re- 
search of the Association of American 
Railroads. 

* 

THE Evectrro-MotiveE CORPORATION, a 
subsidiary of General Motors, has com- 
pleted a 300,000 sq. ft. addition to its Diesel 
locomotive plant at La Grange, Ill. The 
addition increases the manufacturing area 
two-thirds, bringing it to a total of about 
14 acres, and brings under one roof com- 
plete facilities for the fabrication of 
Diesel-electric switching and passenger 
locomotives, with the exception of certain 
castings and forgings which may be pur- 
chased more economically from outside 
sources due to the variety of their sizes 
and shapes. 

The enlargement is the second since the 
plant was opened in January, 1936. Em- 
ployment has increased to 2,000 from an 
original working force of 350. A total 
of 225 locomotives, developing an aggre- 
gate of 210,000 hp. has been turned out 
of the plant to date, the total value of 
these locomotives together with spare parts 
manufactured for stock, being $25,000,000. 
As enlarged and equipped, the plant now 
has a maximum capacity of one complete 
locomotive per working day. 


Obituary 


SAMUEL G. Rea, vice president in charge 
of sales in the Eastern district, of the 
Standard Railway Equipment Company, 
Chicago, with headquarters in New York, 
died in that city on November 16. 

* 


GroncE THomMAs Cooke, president of the 
American Railway Products Company, 
Darien, Conn. died on November 8. 

* 

CnHanLEs C. KINSMAN, assistant to the 
president of the Universal Draít Gear At- 
tachment Company, Chicago, died suddenly 
on November 14 at his home in Chicago. 
He was a graduate of the Massachusetts 
Institute of Technology and had been with 
the company for 27 years. 
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General 


C. F. Spicka, superintendent of shops on 
the Union Pacific at Cheyenne, Wyo., has 
been promoted to acting assistant general 
superintendent of motive power and ma- 
chinery of the Eastern district, with head- 
quarters at Cheyenne. 


CLvpE Bertrum HrrcH, who has been 
appointed superintendent of motive power 
of the Chesapeake & Ohio at Richmond, 
Va. as noted in the November issue, was 
born at Terre Haute, Ind., on November 
19, 1881. After serving his apprenticeship 
on the old Vandalia Line (now a part of 
the Pennsylvania) at Terre Haute, he 


Clyde Bertrum Hitch 


found employment as a machinist on 
various roads, entering the service of the 
C. & O. on September 1, 1902, as a ma- 
chinist at Lexington, Ky. On April 1, 1909, 
Mr. Hitch was promoted to the position 
of general foreman, serving in this capacity 
successively at Lexington, Covington, Ky., 
and Hinton, W. Va. He was appointed 
master mechanic of the Clifton Forge 
division on January 1, 1921, and in Novem- 
ber, 1923, became master mechanic of the 
Cincinnati division, including the Northern 
sub-division. In February, 1930, his head- 
quarters were transferred to Russell, Ky., 
thus extending his jurisdiction over the 
Russell Terminal and the Ashland and Big 
Sandy divisions. He became general mas- 
ter mechanic, western general division in 
May, 1930, and in September, 1931, his 
jurisdiction was extended to the eastern 
general division. On January, 1934, he 
was appointed assistant superintendent of 
motive power at Huntington, W. Va. 


Jonn Gocerry, assistant general superin- 
tendent of motive power and machinery of 
the Eastern district of the Union Pacific, 
with headquarters at Cheyenne, Wyo., has 
been transferred to Pocatella, Idaho, with 
jurisdiction over the South-Central and 
Northwestern districts. 


Master Mechanics and 
Road Foremen 
E. A. ScHRANK, master mechanic on the 
Chicago, Burlington & Quincy at Gales- 
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Personal Mention 


burg, Ill, has been transferred to Casper, 
Wyo., succeeding William Schwartz, who 
returned to his former position as engine- 
house foreman at that point. 


C. D. ALLEN, has been appointed as- 
sistant master mechanic of the Chesapeake 
& Ohio at Clifton Forge, Va. 


J. E. McLeop, assistant master mechanic 
on the Chesapeake & Ohio at Stevens, Ky., 
has been transferred to Peru, Ind. 


FRANK J. Torrine, assistant master me- 
chanic of the Chesapeake & Ohio, with 
headquarters at Hinton, W. Va., has been 
transferred to Stevens, Ky. 


F. J. Carty, master mechanic of the 
Boston & Albany, with headquarters at 
Boston, Mass, was born on January 10, 
1882, at Boston. *He attended Boston pub- 
lic schools, and is a graduate of Mechanic 
Arts High School (1899). He took a 
post graduate course; and in 1904 received 
a B.S. degree in mechanical engineering 
from the Massachusetts Institute of Tech- 
nology. Mr. Carty entered the employ of 
the Boston & Albany on November 7, 1904, 
as a draftsman in the office of the super- 
intendent of motive power and vice-presi- 


F. J. Carty 


dent at Boston. He became mechanical 
engineer of the B. & A., on October 26, 
1907, and master mechanic in October, 1938. 
Mr. Carty was president of the New 
England Railroad Club from March, 1926, 
to March, 1927. 


SrANLEY M. Houston, newly appointed 
master mechanic of the Southern Pacific at 
Oakland, Calif., was born at Albuquerque, 
N. M., on June 5, 1898. He was educated 
in the public schools in Arizona and took 
a four-year night course in mechanical engi- 
neering. Mr. Houston entered the employ 
of the Southern Pacific on April 1, 1913, 
as a machinist apprentice at Globe, Ariz. 
Upon the completion of his apprenticeship 
in May, 1917, he served at Globe until 
April, 1920, as a machinist; until April, 
1922, as enginehouse foreman; until April, 
1923, as general foreman; and until Octo- 
ber, 1924, as master mechanic. In the lat- 
ter year he was appointed superintendent 


of general shops of the Southern Pacific 
of Mexico with headquarters at Empalme, 
Sonora, Mex. In July, 1927, he became 
superintendent of motive power at Sonora, 


Stanley M. Houston 


and in April, 1936, was transferred to 
Guadlajara Jalisco, Mex., as assistant gen- 
eral manager. He returned to the United 
States in May, 1937, as assistant master 
mechanic of the Southern Pacific at Oak- 
land, Calif. 


Obituary 

Juuius H. Retsse, retired mechanical 
assistant to the executive vice-president of: 
the Chicago, Burlington & Quincy, died at 
Chicago on November 3, following a long 
illness. Mr. Reisse was born on October 
14, 1880, and studied mechanical engineer- 
ing through the International Correspond- 
ence Schools. After serving with the Pull- 
man Company from 1899 to 1905, he enter- 
ed the service of the Burlington in the lat- 
ter year as a draftsman at Aurora, Ill., 


Julius H. Reisse 


later being transferred to Chicago. Jn 
December, 1905, he was appointed leading 
draftsman, and in May, 1918, was advanced 
to chief draftsman. Mr. Reisse became 
mechanical inspector in May, 1925, and on 
March 4, 1926, was appointed mechanical 
assistant to the vice-president, retiring 
from the latter position in May, 1936. 
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In the Service of 
MODERN POWER 


Atchison, Topeka & Santa Fe 
Atlantic Coast Line 
Canadian National 

Canadian Pacific 

Chicago, Burlington & Quincy 
Chic., Mil., St. Paul & Pac. 
Chicago & North Western 
Denver & Rio Grande Western 
Delaware, Lackawanna & West. 
Kansas City Southern 

Missouri Pacific 

New York Central 

New York, New Haven & Hart. 
Northern Pacific 

St. Louis Southwestern 
Seaboard Air Line 

Western Pacific 


The name *' Barco" is closely associated with many 
of the finest, most modern locomotives and trains 
operating on the North American continent. 


This general acceptance of BARCO products in 
most exacting services, is a natural outgrowth of 
many years’ successful solution of numerous 


mechanical and operating problems of the rail- 
roads. 


They are precision products—consistently depend- 
able and economical—and contribute materially to 
the efficiency, comfort and safety of modern 
equipment. 


BARCO MANUFACTURING CO. 


1811 W. WINNEMAC AVE. 


CHICAGO, ILL. 


In Canada THE HOLDEN CO., LTD. Montreal—Moncton— Toronto — Winnipeg— Vancouver 


BARCO Type 3-V Engine 


Flexible Joints Tender Connection 


Low Water Alarm 


Power Metallic Car 
Reverse Gear 
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Steam Heat Connection 
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ALCO SERVICE 


Me » : , Will help solve vital problems 
~ within your own shops +e 
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N TIMES of restricted expenditures, it becomes financially burden- 
some to keep all railroad forge shops tooled-up for maximum quality 
and low cost production. 


But with ALCO it’s different. As builders of all types of modern 
locomotives, ALCO must, of necessity, keep its entire manufacturing 
and testing facilities right up to the minute to produce the finest loco- 
motive forgings money can produce. It is these ultra-modern plant 
facilities backed by a century of experience and a specially trained 
personnel which make up ALCO Service and which you can depend 
upon for your main and side rods, piston rods, axles, wrist pins, crank 
pins and other forgings. 


m ^ ALCO Service is accurate—prompt—economical. |n short it's just 


good business to buy ALCO Forgings. 


AMERICAN LOCOMOTIVE COMPANY 
30 CHURCH STREET-NEW YORK-N-Y 
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NATIO 1 


| A. A.R. APPROVED 
DRAFT GEARS 


NATIONAL M-17-A DRAFT GEAR 
2234” long 
A.A.R. Approved 


ATIONAL Draft Gears are nec- 

essarily sturdy in design to sat- 

isfactorily meet present day service 
requirements at lower cost. 


The friction segments act inwardly 
against the sturdy friction member, 
with the result that this important memi that must absorb all service reactions is subject to com- 
pressive stresses. 


The M-17-A and M-50-B draft gears are basically of the same design and are adapted for service in 
cars having A.A.R. standard size draft gear pockets. The M-17-A draft gear is 223% inches long and 
requires one standard follower. The M-50-B draft gear is 201% inches long and requires two standard 
followers. This gear also may be used in cars having certain non-standard draft gear pockets. 


National Draft Gears are manufactured to rigid specifications. A\ll functional parts are accurately heat 
treated to withstand the most severe, 
service. When you use these ae 
in your cars you are assured of highly 
dependable service at low cost. 


NATIONAL M-50-B DRAFT GEAR — 
204%” long 
A.A.R. Approved 


NATIONAL MALLEABLE AND STEEL CASTINCS CO 


General Offices: CLEVELAND, OHIO 
Sales Offices: New York, Philadelphia, Chicago, St. Louis, San Francisco 


Works: Cleveland, Chicago, Indianapolis, Sharon, Pa., Melrose Park, III 
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DO YOU CLEAN 


DIESEL 


THIS SAFE, EASY 
OAKITE WAY? 


ASK US ABOUT 


Steam Cleaning Locomotive 
Running Gear 


e 
| Back Shop Tank Cleaning 


Water Scale, Rust, Sediment and Other Deposits Safely 
Removed From Water Cooling Systems of Diesels 


[LJ 
| Cleaning Filter Screens 


e 
PEN sa A ras PER Experience shows that radiator cooling units and water jackets of Diesel 
Streamliners engines which power streamliners or switch engines acquire, over a period 
of time, water scale, rust, sediment and other deposits. The insulating effect 
WRITE TODAY! of these deposits hinders proper cooling and causes high engine tempera- 
tures that lower operating and power efficiency. 


Successful, safe Oakite methods for removing water scale and other deposits 
from Diesel engine cooling systems have been developed and are now 
being used by a number of roads. Let us send you further details on this 
important phase of Diesel maintenance. There is no obligation ... won't you 
write us today? 


OAKITE 


RAILWAY SERVICE DIVISION 


OAKITE PRODUCTS, INC. 46 Thames St. NEW YORK, N. Y. 
Branch Offices and Representatives in All Principal Cities of the U. S. 
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CASE No. 1. A New Texas Type Locomotive 


Weights, in working order:— 
On driving wheels. 369,100 Ib. | 
On engine truck . 38,300 ib. | 
On trailer truch... a 112,600 ib. 
meruere 903,900 Ib. 


ACH of the U -S-S Frames for these locomotives was made from a 
single rectangular plate of wrought and rolled carbon steel— 
6%" x 36/4" x 438^ "— weighing 24,675 lb. 

To insure the greatest possible homogeneity and strength, the steel | 
was converted from ingots into slabs by two separate rollings— 
sufficient discard was taken from each ingot and slab to insure 
freedom from piping and undue segregation—slab was then heated 
and rectified for flatness. Gas cutting to frame contour was performed 
with the slab held at approximately 600*F. 

After cutting, frames were put through three heat treating cycles 
consisting of a double normalizing and temper, again rectified and 
tested to meet following minimum physical properties: — 

Yield Point Tensile Strength Elong. in 2” 


Eight U-$-$ Rolled Steet Frames going into car bottom type 


40,000 Ib. p.s.i. 75,000 Ib. p.s.i. 25% 
furnace for heat treatment. Note that extra metal left on Red. of Area Cold Bend 
frames, from which test pieces are taken, receives same 45% 180°—D 14" 


idis These physical properties are uniform throughout 
entire frame. 

The frames—64” thick, weighing 13,230 Ib. 
each, were planed to 6" thickness, slotted, 
drilled and fitted by locomotive builder. 
Here's what the Superintendent of Motive Power 
says about them. “These locomotives with U-S-S 
Rolled Steel Frames have been in service since 
early in 1937 and have given complete satisfaction, 
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U:S:'S LOCOMOTIVE FRAMES 


CASE No. 2. A Re-framed Mallet Type Locomotive 


Weights, in working order :— 
Locomotive and Tender ............. 7... 739,000 Ib. 
LocósbaliUa 5 aues errori fe eio 390,300 Ib. 


HE four rectangular plates furnished for this typical major repair 

were of nickel steel, S.A.E. 2035—51” x 34" x 276"—total 
weight, 59,357 Ib. Double converted—sufficient discard removed— 
put through three heat treating cycles—rectified for flatness and 
tested to meet the following minimum physical properties: — 


Yield Point Tensile Strength Elong. in 2” Red. of Area 


55,000 Ib. p.s.i. 80,000 Ib. p.s.i. 25% 50% 


These physical properties are uniform throughout entire plate. 


Plates were delivered to the railroad shop where they were gas cut 
to contour, stress relieved at temperature below final draw which left 
physical properties undisturbed, then planed to 5” thickness and 
finish machined. Photomicrographic tests proved that heat pene- 
tration on cut surfaces did not exceed 4”. No slotting necessary on 
weight saving openings. Therefore, no extra machining costs. 

For re-framing locomotives we will furnish:— 

1. Rectangular plates, heat treated as described above. 

2. Frames, either full length or in section, gas cut to contour with 
stock allowed for finish machining. 

3. Frames, gas cut and finish machined. 

4. Frames, gas cut and finish machined, with pedestal binders and all 
attachments, ready for installation under locomotives. 


s CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh * Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors * United States Steel Products Company, New York, Export Distributors 


ENT FED -CSTAT PRS cT rtir 


Ley waited light weight-streng: 


Al N es ; ALL WELDED CONST 
co COMPANY ALLOY STEEL 


50-TON BOX CAR-—LIGHT WEIGHT 37,500 LB. Has all-welded underframe, ends, 
doors, sides and roof, assembled on jigs by both fusion and spot welding—then joined 
together by fusion welding. (Riveted if desired). Con-TEN has been used to the fullest 
extent practicable—the thickness of plates and shapes being reduced to a minimum 


consistent with adequate strength and long life. 
2 0o o SC of, cowl £ 


OCC engineers know a lot about U -S-S P 
Ten. Ever since this pioneer low-alloy, high tensil 
steel was first put on the market, American er 
and Foundry Company has used Cor-TEn to inl 
prove and modernize transport equipment of al 
kinds. They've used it in hopper cars—in refrigerdt 
tor cars—in rail cars, street cars, subway cars ang 
in complete streamliners such as the later “Rebel 
trains, and the famous “Abraham Lincoln.” ti 
They know what Cor-Ten will do—how easi 
and economically it fabricates—how little it cost 
and how well it stands up in service. They 
watched it perform on all kinds of equipment: 


Li — Afters comp" 
bly, eoof is rivete 
aidés and f 


iL if c mm 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York - CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh ond C 


COLUMBIA STEEL COMPANY, San Francisco - NATIONAL TUBE COMPANY, Pittsburgh - TENNESSEE COAL, IRON & RAILROAD COMPANY 


T C TN NENTM aas: Distrihuto - TX S hicago Warehouse Distributor 


WELDED ANO MVETED CONSTRUCTON 


ALLOY STEEL. 
REFRIGERATOR 


CAPY 80000 
LD.LMT, 91800  — 
LT.WT 44200 NEW 8-38 


~ 


they have seen it justify every claim made for it. 

So when they built these new light-weight, all- 
welded box and welded-riveted refrigerator cars, 
they naturally turned to U -S-S Cor-Ten. 

Taking advantage of the high strength and high 
corrosion resistance of Cor-TEN, Q.C.f designers 
trimmed tons of dead weight off the body struc- 
ture—without sacrificing strength or stamina. In 
the box car, re-design using Cor-TEN construction 
shows 7,800 Ib. saving in weight compared to the 
conventional riveted A.A.R. car—with equivalent 
increase in payload capacity. Its ratio of lading to 


rail load is 77.8% instead of 73.1% The new re- 


40-TON REFRIGERATOR CAR—LIGHT WEIGHT 44,200 LB. As in the box car, 
U-S-S Con-TEN is used throughout the body except center sills. Built for welding sub- 
assemblies on jigs—these are assembled by riveting, though they can be assembled by 
welding if desired. New developments include ice bunker, ice hatch, removable steel 
bulkhead, a unique and very efficient application of insulation, and a new, economical 
method of using dry ice in combination with water ice. 


j ease Cor- EN! 


frigerator car is 8,600 lb. lighter than a similar 
capacity,riveted, light car built only two years ago. 
And in this construction, the fact that Cor-TeEn, 
under combined atmospheric and brine-spray con- 
ditions, is twice as effective in resisting deterioration 
as copper steel, definitely assures low maintenance. 

If you want to modernize your equipment— 
reduce its weight—increase its payload capacity— 
minimize operating and maintenance costs—build 
with Cor-Ten. Adaptable to modern, high-speed 
methods of fabrication, Cor-TEN can be handled 
as successfully as ordinary steel. We'll be glad to 
show you where and how best to use it. 


U.S:S HIGH TENSILE STEELS 
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THE BALDWIN LOCOMOTIVE 


RAILWAY MECHANICAL ENGINEER 


FOR THE CHILEAN 
STATE RAILWAYS 


Order received 
March 21, 1938 


All details settled 
April 16, 1938 


First locomotive completed 
July 14, 1938 


All seven ready for shipment 
August 4, 1938 


(WORKS +++ PHILADELPHIA 


DECEMBER, 1938 
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50 years ago 


Fifty years ago the late F. W. Sargent, for many years Chief Engineer of this com- 
pany, designed and built the first brake shoe testing machine. 


Thirty years ago we placed our first full scale brake shoe testing machine in 
operation. This machine, modified and improved, was the point from hich 
notable brake shoe improvements began. 


Laboratories, both metallurgical and physical, have been built and, recently, we 
placed in operation a new and specially designed brake shoe testing machine. 
This machine has a capacity and sensitivity far greater than any other built up to 
this time. With this highly specialized equipment, brake shoe research will con- 
tinue in order to anticipate the needs of tomorrow. 


EE Comm —  —X 


Notable recent improvements made by our Engineering Department are— 


1. Samson reinforcement for driver shoes — to hold the body metal of 
Jj the shoe intact until worn out. 


2. An improved method of protecting steel backs and inserts from burn- 
ing by the molten iron in manufacture. 


3. The Duplane reinforcement for freight shoes — to eliminate premature 
failure of brake shoes in freight service. 


4. The Brake Shoe LOCKEY — to prolong brake head life and minimize 
breakage and loss of car shoes in freight car service. 


Write to 230 Park Avenue, New York, N. Y., for 
brochure of the new brake shoe testing machine. 


THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 


BRAKE SHOE AND CASTINGS DIVISION 


LL 
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DRIVING POWER MEETS 


Like washing an elephant, cleaning a locomotive is a big job. It 
calls for a metal cleaner with unusual qualities. 

Wyandotte Engine Washing Compound will tackle a very big 
engine, cab, tank, jacket—as well as running gear—at very small cost. 
Because it does not attack the finish, because it leaves a bright dry 
surface that won’t pick up road dirt—because a little goes a long 
way—railroads are switching their engines onto the Wyandotte 
cleaning track. 


And they are on the right track. There are several Wyandotte 


Metal Cleaners—each one is built for a specific job—each one will 
save you money. A call to your Wyandotte Service Representative 


will bring an answer to your railway-cleaning problems. 


THE J-B- FORD COMPANY 


WYAND OTT € MICHIGAN 


DISTRICT OFFICES IN 2G CITIES 
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[TEALTHFULNESS md APPEAL 


OF RAILWAY TRAVEL 


...with ULTRA-VIOLET RAYS 
and 


ITALIZED AIR CONDITIONING 


EVERY RAILROAD is up against the 
problem of cutting expenses. An 
opportunity to reduce costs and 
secure greater health and comfort 
for railway travel is worth investi- 
gating. And here it is... VITALIZED 
AIR CONDITIONING, with ultra- 
violet sterilization. 


In a few words, Sturtevant Vitalized 
Air Conditioning is the automatic 
and economical treatment of air, to 
render it more livable, more like 
the air of the woodland and the 
sea—and Ultra-Violet Rays con- 
tribute to this result. 


For cars equipped with mechanical 
refrigeration, Vitalized Air Condi- 
tioning means that 100% outdoor 
air can be circulated under auto- 
matic wet bulb temperature control 
— without overloading the exist- 
ing compressor-condenser system. 
It also means lower maintenance, 
through less frequent starting and 
stopping of the compressor. 


For cars equipped with ice cooling 
systems, it means satisfactory regu- 


FOR 28 YEARS...PIONEERS IN AIR CONDITIONING D 


lation of evaporative cooling—with 
resulting savings inice consumption. 


For every conditioned car regard- 
less of cooling system, Vitalized Air 
Conditioning means: 


1. Safer air—treated by the action 
of the water sprays or ultra- 
violet rays. 


2. Vitalized air—“revigorated”to 
give it that pleasing, mellow 
quality associated with outdoor 
air. 

3. Cleansed air—washed and fil. 
tered to remove dirt, dust and 
odors. 


We invite you to investigate Vital- 
ized Air Conditioning. 


Sturtevant "Railvane'' Units or Systems are used by 37 
railroads. “Railvane” Air Conditioning is protected by 
30 issued patents and other patents pending. 


BANGOR & AROOSTOOK 
COACH INTERIOR 


The Sturtevant Ultra-Violet Sterilizer is 
located directly over the recirculated air 
grille, to be operated in winter when the 
sprays are not in service. With this equip- 
ment, the benefits of ultra-violet treatment 
of air have been demonstrated in railway 
cars after a year of actual operation. 
Regular equipment may be provided which 
will produce no perceptible quantity of 
ozone. 

But when the presence of the small quan- 
tities of ozone found in mountain air is 
desired, special ultra-violet lights may be 
provided in combinations to meet any 
desired standards. 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS., Branches in 40 Cities 


B. F. Sturtevant Company of Canada, Ltd. 
Galt, Toronto, Montreal 


| 
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TIMKEN Bearings Lengthen Driving Wheel Tire Life 
REDUCE TIRE TURNING 


It has now been definitely proved that locomotive driving 


wheel tires last considerably longer when the driving axles are 
mounted on TIMKEN Bearings. The intervals between tire turn- 
ings are also greatly increased. 


This is due to the fact that Timken Bearing Equipped driving 
axles are perfectly aligned and squared with the locomotive f 
frame and with each other, enabling close operating clearances | 
to be constantly maintained. As a further result, greatly in- | 
creased smoothness of locomotive operation is also secured, 
because the wheels are kept round due to the effect of true 
revolving action. 


A Timken Bearing Equipped locomotive is given a permanent 
"operating lateral" when it is built. No breaking-in is required. 
On the other hand in a friction bearing locomotive the lateral 
between the boxes and hub liners is set up very close to begin 
with so as to allow for wear during the running-in period. How- 
ever, by the time the locomotive "frees itself" the driving box 


a : A typical TIMKEN Railway Bearing driving 
lateral is usually too great and must be closed up again. axle application for steam locomotives. 


Railroads operating Timken Bearing Equipped locomotives 
have found that they can run these engines from 100,000 to 
125,000 miles before dropping the wheels to turn the tires. 
This compares with from 35,000 to 75,000 miles in the case of 
friction bearing locomotives of the same type. One railroad 
has advised that they expect to get 200,000 miles before 
dropping the wheels to turn the tires! 


Furthermore, the perfect wheel and axle alignment and free Ta nare 
lateral conditions of Timken Bearing Equipped locomotives are iene 


Timken Bearing Equipped train 


reflected in the longer life of driving rods, motion work and 
other moving parts of the locomotive. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


Manufacturers of TIMKEN Tapered Roller Bearings for automo- 
biles, motor trucks, railroad cars and locomotives and all kinds 
of industrial machinery; TIMKEN Alloy Steels and Carbon and 
Alloy Seamless Tubing; TIMKEN Rock Bits; and TIMKEN Fuel 


Injection Equipment. RAILWAY ROLLER BEARINGS 


? 
liiis, 
—— ee E EDS 


L4 


dnd D Smee. - 


3 ] 
$ n 
! i 
E s 
TEN " 5 | 
t5 i j 
, t 1 4 

A`} 

l Gi i 
T 4 
Í a 
AM ux 
a eee ! | 
LFEITE. | : 
te? i : | 
B HS i 
E wi E 

E 4 | 
e ns | i 
pop 


"y 


=- rere ere e e 


Af 
d A * 
> 


(RT NCR — Pa a 
———— ee, 


-= maa a ne es ne er re or nr ete 


— meeen epee te 
= 
——— 
~_——_— + aeaa 
——————— PEPPER 
-arsen cute o8 NI om rao md im Rd m io 
& 


i i d 
i g l í = : 
í : i | : m | 
H 7 f j ! ; 
i , ' 1 - 3 


" v» coo sedit e! sce dt alme m Mle 


; P - 
| vinan Al About — 


If you attend the Power Show, be sure to visit the ELEC- 
TRUNITE exhibit at Booth 10. There you will have an 
opportunity to learn all about the many features of this mod- 
ern boiler tube and why each year more users are turning to 
ELECTRUNITE. ® Should you not be able to visit the show, 
your nearest ELECTRUNITE distributor will gladly give 
you this information. See him or write us. Steel and Tubes, 
Inc., Cleveland, Ohio. (Subsidiary of Republic Steel Corp.) 


ea a hi T PRESS Tia f, qm 
7 1d. MOT NET 
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STABILIZED TRUCKS Selected 


... for Latest 
Light Weight, Welded, All Steel 


REFRIGERATOR CAR 


built by American Car and Foundry for exhibit purposes. 


The BARBER truck is built on sound engineering ideas. 
Upper illustration shows the Barber Stabilized Truck, mdp E Py 
Type S-2, wed under the new American Car and Foundr It is initially tight and STAYS tight. Rugged, large- 
| or without p^ "s pen Designs available Tor all area friction members act against wear plates on columns, 
x CER uM KE" xod ID QR eliminating all looseness and wear between bolsters 
and columns. 


Any slight wear that may develop in friction members 
from years of service is automatically taken up. 


BARBER 
Stabilized 
Trucks 


ve You More 
ie More Year® 


Bouncing action is positively controlled, smooth riding 
assured, lading damage claims reduced and spring 
breakage eliminated. 


Purdue tests show that frictional resistance between 
wear plate and friction block is correctly proportioned 
according to load in car body. 

The BARBER Stabilized Truck is the TRUCK TO USE 
for the solution to numerous problems in the mainte- 
nance and operation of freight equipment. 


STANDARD CAR TRUCK COMPANY 


| 332 SOUTH MICHIGAN ‘AVENUE CHICAGO, ILLINOIS 
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THIS WIN TER- Save Time at YOUR Wheel Pit 


Cut-Away View Showing how Journal Box may be Easily 
Removed and Re-applisd when Changing Wheels, withour 
Disturbing the Improved Felpax Lubricator. 
To gain first-hand knowledge of non-glazing 
FELPAX LUBRICATORS, we suggest you place 
atrial order. The initial cost is low. Our service 
engineer will help acquaint your men with them. 


TEST this lubricator in ACTUAL SERVICE on 
your own line. If it does not do all that we claim, 
return it AT OUR EXPENSE. 


It will PAY YOU to discover the savings FELPAX 
LUBRICATORS can effect on YOUR ROAD 
this winter. Write us. 

IN USE ON 15 AMERICAN, CANADIAN AND BRITISH R.R. SYSTEMS. 


For additional FELPAX features, please refer to page 27, November 
issue of Railway Mechanical Engineer. 


«el. 


..+Use the Improved 
FELPAX LUBRICATOR 


Remove journal box in usual manner, leaving 
entire lubricator intact in box... no incon- 
venience or loss of time. 


CHANGE WHEELS, and 


2 Replace journal box on axle as usual, with 
* lubricator stillintact ... the box is already 
packed, 


The box is removed and replaced as if no packing were 
in it . . . no wrenches or special tools needed for entire 
operation. 


The improved FELPAX eliminates: 
waste packing from box . 
. Repacking box . 


Removal of 
. . Thawing out frozen boxes 
. Renovating removed packing. 


On YOUR ROAD, through coldest winter or hot- 
test summer these lubricators on passenger cars 
and tenders would not require removal between 
normal wheel changes. 


MILLER FELPAX COMPANY 


WINONA 


MINNESOTA 


This new blade-type 


RIAD 
cutter wheel 


assures you 

quick, clean 
low cost 

pipe cutting 


Like the blade of a good knife, this RIBSID 
cutter wheel blade is made of fine tool steel — 


for more cutting power and stamina. It's 
coined, hammered, heat-treated and cast into 
a solid "hub. Many more cuts per wheel, prac- 
tically no burr ... And thousands of users will 
tell you that this steel reinforced cutter always 
cuts true, twirls easily to size. For speed- 
ier better work and less cutter wheel expense, 
buy the RIGE&ID — at your Supply House. 


THE RIDGE TOOL CO., ELYRIA, O. 


ELE Lb PIPE TOOLS 


GET TOGETHER DEPARTMENT 
POSITIONS OPEN POSITIONS WANTED 


WANTED 


TRUCK SIDE FRAMES, Freight Car 
From dismantled cars or surplus stocks 
IRON & STEEL PRODUCTS, INC. 
Chicago (Hegewisch Sta.), Ill. 
Buyers Sellers Traders 
“Anything containing IRON or STEEL” 


Classified Advertisements—Help and 


Situation Wanted advertisements appear- 
ing in the “Get Together Department,” 


10c a word an insertion. Minimum 
charge $2.00 for each insertion. For Sale 
Advertisements $10.00 a column inch. 
Any number of inches may be used. Copy 
must be in this office by the 10th of each 
month preceding to insure insertion in the 


issue. 
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WHERE LOWER COSTS 
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Heres the answer to your need for a bearing which takes 
less space, has high joai. capacity, yet sells at a low price. 
Bantam Standard Series Quill Bearings are the result of 

ears of pioneering in the production of Quill and Needle 
Bearings and offer many advantages. Design has been great- 
ly simplified. No fragile parts, thereby avoiding possibility 
of failure. End Thrust is taken on ribs of the one-piece 
channel-shaped outer race. 

Bantam Standard Quill Bearings are available for imme- 
diate delivery in shaft sizes from 12" to 5". 

Full Engineering Data on Bantam Standard Series Quill 
Bearing is available. Send today for Bulletin 103W. 

For Needle Bearings to be used in lighter service request 
Circular 19A from our affiliate, The Torrington Company, 
Torrington, Conn. 


BANTAM BEARINGS CORPORATION 
SOUTH BEND, INDIANA 


Subsidiary of THE TORRINGTON CO. 
Torrington, Conn. 


ANTAM 


BEARINGS 


\\ 


A complete range of sizes for 
shafts from 1⁄2” to 5" diameter 
is carried in stock ready for im- 
mediate shipment. Available 
with or without inner races. 


Correctly proportioned rollers with husky One-piece channel-shaped outer race. All fragile parts have been eliminated. 


curvilinear trunnions eliminating high Rigid surfaces all accurately hardened Simplified method for definite roller re- 
stresses on trunnions. Accurately hard- and ground providing solid abutment for tainment. Function of the retaining band 
ened and ground for long life. end of roller. Assures longer bearing life. is completed when bearing is assembled. 


TAPERED ROLLER * * * STRAIGHT ROLLER BALL BEARINGS 
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The Nut That Can’t Shake Loose 


There are 

many places on Cars 
and Locomotives where 
this NUT can be used to 
lower maintenance costs. 


WE can show you a long list of such spots where 
“Unshako” can be used advantageously. The fact 
that the use of these nuts will keep your equipment in 
better condition for longer periods is readily understand- 
able when you see the tenacity with which they cling to a 
bolt or stud in spite of the most severe shaking and jarring. 
Their built-in locking ring will not let them loosen in the 
slightest. This one-piece construction of '"Unshako" saves 
you money on installation time, as there is no wasted time 
required for applying locking washers or pins. Just slip 
on the ‘“‘Unshako”’ as you would a regular hex-head nut, 
tighten it up and forget it. It's there to stay and can 
only come off when a wrench is applied. However, then 
it's no trouble. 


Write us. We'll tell you all about the ‘‘Unshako”’ Self- 
Locker, where you can use it and how it can save you 
many headaches. 


STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT ST. Louis 


INDIANAPOLIS Box 573 SAN FRANCISCO 
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THESE WRENCH TESTS 
ASTOUNDED OUR ENGINEERS ! 


€ So surprising 
were the strengths re- 
vealed in careful tests of 
Williams’ “Superior” Wrenches, 
that our engineers at first questioned 
their own findings. Such performance, as 
indicated by these tests, had never been associ- 
ated previously with Carbon Steel wrenches. But 
developments in metallurgy, coupled with advances 
in manufacturing methods, have enabled Williams’ 
engineers to produce an Improved Carbon Steel 
Wrench approximately twice as strong as old- 
fashioned wrenches of this type. 


Drop-forged from improved quality carbon steel 
and specially processed to Williams’ exacting speci- 
fications, ‘‘Superior’? Wrenches average 93% as 
strong as Alloy Steel Wrenches of similar size. They 
are actually stronger than the Double Head En- 
gineers’ Pattern alloy wrenches of usual 
thin design. They cost considerably less! They 
provide a better hand grip than the usual thin alloy 
wrench . . . they insure greater and safer bearing 
on the nut. Make your next wrenches Williams’ 
**Superiors’’...50 patterns, over 1000 standard sizes. 


Stronger ADJUSTABLE 
WRENCHES 


also! 


From similar specially-pro- 
cessed Carbon Steel—this 
improved Adjustable 
Wrench is positively tle 
strongest carbon steel 
wrench of its type made— 
averages 80% as strong as 
the strongest corresponding alloy wrench. 
costs much less. Five sizes—4 to 12^. 


It, likewise, 
Sizes 15 and 18" of 
another make, equal to other commercial brands, can also 
be supplied. 


J. H. WILLIAMS & CO. 


86 Spring Street, New York 


Headquarters for: Drop-Forged Wrenches (Carbon and Alloy). Detachable 

Socket Wrenches, Reversible Ratchet Wrenches, Tool Holders. “C 

Clamps, Lathe Dogs, Eye Bolts, Hoist Hooks, Thumb Nuts and Screws, 
Chain Pipe Tongs, Vises, etc. 


Q 
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Greater SAFETY 


fer a Lower Cot KANAY 
HY take chances with ordinary cotters— 


especially since the speeds of all trains Th " 
rottle Packing 


—E- 


have been increased? 


Every application on a car, locomotive or any 
other moving vehicle can be made in absolute 
safety with the COOKE Pin and Cotter. 


A couple of taps with a hammer drives the 
COOKE Cotter into place. It is securely locked in 
one operation—and it will 
stay there until removed. 
It is easily and quickly 
applied. You save time, 
money and pro- 
mote maximum 
safety. 
Note: This wedge 
opens, spreads and 
locks the cotter, | 
thereby elimi- 
nating vibra- 
tion and wear. 


( | PIN and 
CO COTTER 
“SELF OPENING—SELF LOCKING" 


\ American Railway Products Co. 
. 162 Post Road, Darien, Conn. 


Upper cut shows GAR- 
LOCK 530 CHEVRON 


Throttle Packing with 

grease lantern. Lower 

| cut shows application 

X | without grease lantern 

KING SANDER 34 

THE U S METALLIC ARLOCK 530 CHEVRON Throttle Packing is made of 
PACKING CO 1 special asbestos cloth and Garlock rubber friction, 
PHILA PA molded under heavy pressure into the unique and exclusive 


CHEVRON shape. Because of its outstanding service and 
economy it has been adopted as standard throttle packing on 
many railroads. It is a real money saver. Let us tell you 
more about it. 


THE GARLOCK PACKING CO. 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Co. 
of Canada Ltd., Montreal, Que. 


ARLOCK 


Provision for automatic cleaning blast embodied within the trap. 
Adjustable for grade of sand, flow required and air pressure. 


Single, Duplex and Triplex operating valves to suit varying 
arrangements. 


THEU. S. METALLIC PACKING CO. 
PHILADELPHIA, PENNSYLVANIA 
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THE EDITOR'S DESK 


MERRY CHRISTMAS AND A HAPPY NEW YEAR 


It is physically impossible to express our holiday 
greetings to most of you in person, and so we 
take this opportunity of wishing each and every 
one of our good friends among the Readers and 
Advertisers a Merry Christmas and a Happy 
and Prosperous New Year. 


The experts who diagnose car loadings and 
business trends tell us that, relatively, there has 
been a steady improvement during recent months. 
There seems to be almost a unanimity of belief 
that home building in the United States will be 
greatly stimulated in 1939. This, in itself, will 
mean much to the railroads and transportation 
agencies. 


Not all the economists agree in their predictions, 
but marked improvement in other lines of industry 
and commerce is predicted by many of them. 
This should have a good effect upon railroad 
earnings. For the mechanical department, in 
particular, it means that shops and repair plants 
will become more active and that many furloughed 
employees will be called back into service. 
Experience over the years indicates that the 
railroads will spend at least as much in purchases 
of equipment, facilities and materials as they 
earn in net income—possibly more if business 
prospects continue to be favorable and money 
for rehabilitation can be secured at low interest 
rates. 


Regardless of what one may think of the wage 


settlement, there seems to be little question but 
what the labor leaders and employees recognize 
that an unusual degree of co-operation will be 
required of them if the railroads are to continue 
as a private enterprise—and judging from the 
expressions and attitude of some of the labor 
leaders, we can expect close and cordial co- 
operation from the workers in helping to restore 
prosperity to the railroads. 


The leaders of the Administration and the public, 
quite generally, have indicated that there must 
be remedial legislation which will remove unfair 
handicaps from the railroads and make it possible 
for them to get back on a sound, prosperous basis. 
It is true that some of the legislators and regulators 
in a self-righteous way persist in the attitude that 
railroad managements are solely at fault and that 
they must be soundly spanked before relief will 
be granted. Public opinion, however, is becom- 
ing exceedingly critical of the leaders who have 
stood in the way of granting relief to the railroads 
and let us hope that the public will have its way 
and that we will see real, constructive leadership 
on the part of the Administration and Congress, 
which will give the railroads a square deal, and 
that is all that they want. Surely this is not 
expecting too much! 


Our wish for a prosperous New Year, therefore, 
is not just an idle sentiment, but seems to have a 
sound and realistic basis. 


Sincerely, 


que 


DecemBer, 1938 
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Chase those DEADHEAD TONS 

t with 
CAST 

NICKEL 


TEELS 


You chase free riders from your freights but 
are you stopping the most flagrant opera- 
ting loss — the wasted cost of hauling mil- 
lions of tons of useless deadweight in old 
type equipment? You can stop that need- 
lessloss by using modern Nickel caststeels 
for important rolling stock castings. 


BUCKEYE 


COMPOSITION 


(Average) 


te Da Ue ae PICT MORE CII OCR ACK RON eR RICH 0.28 % 
Manginele 2.2.6492 020549 4$ uev n 9/45 i Gio 1.50 96 
Nickel. 2.,:232524:29»252 «29 "r3 Dea EVA TIRE ES» S 1.40 % 
NICO saccra os imo vim sig Vn 0595.08 V «3, 0.35 96 
Phosphorué 12265025205 €» oti nro od eS T PA MET. 0.030% max. 
BSUlphuf' | loli.vewe p rmatete y mma es Rx voa ion eee 0.025% max. 


PHYSICAL 


PROPERTIES 


(Above) A group of truck bolsters made of Nickel cast steel. Minimum Typical (1) 


Tut " lel 2 vel s 2A z Requirements Results 
Union Pacific officials, ordering new freight cars, saved 20-25% p a 
under casting weights by specifying Nickel cast steels in truck Sogno — Strength. poa "agita n "ene Dem ny 
m > b ok » Steel Castings Company. leit OIDE caacoececsecse , 98./ 8q. in, Io, )8./ 8Qq. 1n. 
polaters mode Dy, Beokeye:Rreslilasriage Compan) Elongation in 2" .......... 22% 26.6% 
Reduction of Area ........ 45% 57.9% 


STATIC TEST RESULTS 


Bolsters: Minimum allowable breaking load........ 423,500 Ibs, 
Actual breaking load ......2.ccceccesees 509,200 lbs. 


Yokes: Minimum allowable breaking load........ 550,000 Ibs. 


Actual breaking’ load. 4.4252» 0» xv. 655,300 lbs. 


(1) Heat Treatment: Normalize at 1600° F., air cooled and subse- 
quent tempering at 1100° F. Typical results taken on test bars 
attached to castings. 


(Left) 5,200 light weight cast steel draft yokes were recently completed 
for the Union Pacific by Buckeye Steel Castings Company. This Colum- 
bus, Ohio, railroad foundry pioneered development of high-strength 
Nickel alloy cast steels. Nickel adds toughness, assures uniformity. 


THE INTERNATIONAL NICKEL COMPANY, INC., NEW YORK, N.Y. 
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Que OF THESE 
IS 


The hardboiled egg, although it looks just like the other, has 
been given something "extra." So, too, Ex-Cell-O railroad 
pins, or bushings, may appear the same as others, but they 
have been ground after hardening to give them extra life. 


Here is how Ex-Cell-O pins and bushings are made to stand 
up longer, why their long life reduces other maintenance 
expenses, and what their use has done for certain railroads: 


How Ex-Cell-O Pins and Bushings Are Made 


Ex-Cell-O pins and bushings are made of S. A. E. No. 1010 
steel, in the standard sizes listed in our catalog. After ma- 
chining, they are carburized, and allowed to cool: this refines 
the cores, and makes them ductile to withstand shocks in 
service. Then the pins and bushings are re-heated, and 
quenched in oil and brine; this produces a uniform surface 
hardness, from 35" to 75” deep, that withstands service wear. 
They now have a hardness of 60 Rockwell "C" scale, or 610 
Brinell, and a minimum tensile strength of 55,000 lbs. per 
sq. in. that withstands cracking and shearing. The heat 
treatment used is standard S. A. E. IV. 


After hardening, Ex-Cell-O pins and bushings are ground to 
a smooth finish on all wearing surfaces. A tolerance for size 
of .002 inch is held in grinding on the outside diameter of the 
pins, and on the inside diameter of the bushings. The inside 
and outside diameters of the bushings are ground concentric 
within .005 inch indicator reading. This precision grinding 
produces a smooth bearing between pins and bushings. Ex- 
Cell-O pins and bushings of the same size are interchange- 
able, and all conform to A. A. R. Specifications. 


Wear is Slow and Uniform 


Ex-Cell-O pins and bushings are used for locomotive driver 
brakes, spring rigging and frames, and for passenger car and 
tender trucks, brake rigging and frames. Wear on Ex-Cell-O 
pins and bushings occurs slowly—one or two thousandths of 
an inch wear is noticeable only after two or three hundred 
thousand miles of service. This wear is evenly distributed, 
over all wearing surfaces. The reason is that Ex-Cell-O pins 
and bushings are smooth and uniformly hard. 


Dirt, cinders and other abrasive particles from the roadbed 
do not form heavy deposits which might cause seizing and 
brake failures; instead, they are pulverized between the bush- 
ing and pin, and ejected in the form of dust. The cotter hole 
in the pin does not become distorted by wear, which might 
allow the cotter key to work free and thus permit the pin 
itself to fall out. 


, Even distribution of wear on the surfaces of Ex-Cell-O pins 
and bushings also maintains the alignment of foundation 


parts, such as springs, levers, hangers, airbrake parts, brake 
heads and brake shoes. Brake shoes do not over-ride the 
wheel rims, and the possibility of thermal check is thus 
reduced. There is no lost motion in brake applications; 
therefore fewer emergency applications are necessary. 


Because wear on Ex-Cell-O pins and bushings occurs slowly 
and is uniformly distributed, their condition and probable 
remaining life are accurately determined on scheduled inspec- 
tions. This eliminates failures in service—failures that would 
interrupt train schedules while running repairs were made, 
or would cause rough riding and cocking. Cocking would in 
turn accelerate wear, and even necessitate replacement of 
expensive foundation parts. 


What Railroads Have Found 


Actual reports, typical of those received from more than 100 
railroad customers: (Railroad A) $30,000 annual saving is 
being made on 515 freight and passenger locomotives 
equipped with Ex-Cell-O pins and bushings in spring and 
brake rigging. (Railroad B) This railroad was the first one 
to make a trial application of Ex-Cell-O pins and bushings, 
to a dining car seven years ago. This car has since seen about 
700,000 miles of service, but the original Ex-Cell-O pins and 
bushings have not needed replacement. (Railroad C) Ex- 
Cell-O pins and bushings have outworn the parts to which 
they were applied. (Railroad D) All passenger cars equipped 
with Ex-Cell-O pins and bushings four years ago: no replace- 
ments necessary since then. (Railroad E) Saves $5.00 apiece 
by reclaiming brake beam struts having worn fulcrum holes, 
with Ex-Cell-O pins and bushings. Detailed information, 
including the names of these railroads is available. 


The experience of more than 100 railroads, both major and 
short-line, with Ex-Cell-O pins and bushings indicates sav- 
ings of over $125.00 a year are obtainable on each tender and 
passenger car. Greater savings are possible on locomotives. 


All rolling stock can be equipped from the 148 standard sizes 
of Ex-Cell-O pins and bushings. They are carried in stock, 
and can be shipped immediately. Your railroad is thus able 
to reduce inventories and make a further saving. 


You can determine the reduction in maintenance cost on 
your own equipment by making a trial application of Ex- 
Cell-O pins and bushings. Check them for size and alignment 
at every shopping. Then compare their life and cost per mile 
with that of the pins and bushings you are now using. You 
will find that a substantial saving can be made by completely 
equipping your rolling stock with pins and bushings made by 
the Railroad Division, Ex-Cell-O Corporation, 1226 Oakman 
Boulevard, Detroit, Mich. 
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